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INTRODUCTION

This report describes the control programs that have been developed to

edit, process, and analyze the digital data tapes produced at the U.S. Air

Force Project OPAQUE 1 Field Station located in Meppen, Federal Republic of

Germany (abbr. F.R.C.). The objective of Project OPAQUE is to gather continu-

ous data from a series of measurements in tile visible and infrared regions for

a period of two years or more. The requirement for continuous measurement of

the experimental parameters has resulted in the design of a microprocessor-

controlled, automated field station that samples and records the digital data

on magnetic tape. The time span involved and the corresponding volume of data

generated has created a large data base that must be accessed, processed, and

analyzed by the experimenters.

Early in the design cycle, the ULowell Research Team set forth the follow-

ing objectives based on the large volume of data collected and the number of

researchers that would require access to that data:

1. All programs should be developed for both interactive and batch modes

of processing. This is to allow access and processing from the ULowell

remote location or from any terminal connected to the Cyber 74/74 System

Computer at A.F.G.L.

2. The user should have a reasonable measure of control over output formats,

search, and edit procedures.

3. Along with the customary features of tabulating or plotting data points,

some additional methods of presentation should be provided to allow

visual interpretation of long-term performance. This capability is

deemed useful in all phases of processing and in the determination of the

reliability factors to be assigned the data provided to the data bank.

1. Fenn, R. W. (1978) OPAQUE, Vol. 1, AF(;L-TR-78=O011
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4. The programming language to be, utiliz ed is FORTRAN, and all s ubp ro gram,

are to be devel Ioped as "51 and-a I one"' rou-t ineS . Th is app roach alIlows

subprogram-, deve loped in one appli cat ion to be used in other cases wheiv

the same algorithm is needed.

5. User acee.,S L0 the. available? programs; should be through a simple control

language. I'he control language chosen is oneC that has been d evelI peti

bY Proft. Robet D )i rkman at the lln ivers i tv fLwl AI h

in itijal intent was to inwo rpora te al I programs inl a ;V.St em pcge

linked throughI this common01 Control language, the core Imem)ory require-

ment s for such a system dictate against doing so.

L1s lug the object ives stated above, *a number ot programs have beenl dekveloped

and made operational on the A. F.G. L. Cyber 74/74 Shared Computer Systeml. Thesee

programs are grouped according to the fol lowing functions:

Tape Editing and Tape Error Analysis

Raw D~ata File Generation

Sensor Performance and Analysis

Data Searching Procedures

Data Stripping into Minute, Second, and Four Second Data Files

Generation of the OPAQUE Data Bank Files

Data Plotting and Data Selection Display

It should be noted that the original program design was carried out oin the

ULowel I Computer Fac ilities, which use the KRONOS operating systeml, af-ter which

thev were transferred and made operational on the A.F.G .L. ComIputer SytLeM,

which operates under the SCOPE opera ti ng sys tem. All soukr'e program aeCOded(

in FORTRAN and c'an bet configured tooeaei hrbtho neat i ode'

Tbhis report Will mha : the batch modeIik of oper'Iat ion as curren-OltI\nia Ja

A. '. (.



I. Overview of OPAQUE Data Processing Procedure

The accompanying flowchart, Figure I.A, shows the sequential processing

steps that are performed on the OPAQUE data. The following comments are keyed

to this figure using a letter code relating the comment line to the flowchart

segment under discussion. Steps A through F are discussed in Part I, which

describes the tape pre-processing phases; i.e., the raw data file generation

and the sensor performance and analysis. Steps G through J are discussed in

Part II, which describes the data searching and stripping procedures, generation

of the OPAQUE data bank files, along with the plotting, selection, and display

procedures.

A The sequence starts with the generation of a raw data tape on the system data

logger at the U.S. OPAQUE site at Meppen, F.R.G. The data logger character-

istics are given in Section I.1, and the raw data tape format is described

in Section 1.2.

B A back-up copy of the raw data tape is produced and stored at the Meppen Test

Range Computer Center at Meppen, F.R.G. The back-up tape copies are retained

until it is determined that the original raw data tape received at the

Atmospheric Optics Branch is of usable quality. A raw tape processing pro-

gram was developed and made operational by ULowell on the Meppen Computer

Center TR-4 computer to strip out and dump selected raw tape hexidecimal

blocks in display code. This program is described in Section 1.3.

C The raw data tapes are air mailed to A.r.G.L. with the ULowell research team

maintaining the raw tape data bank. The raw tape data log is given in

Section 1.4.

D Upon receipt at A.F.G.L., each raw data tape is edited to determine the

3.
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quality of the data recording, vis, the number of invalid hex characters,

the number of data and time word format errors, the number of block size

errors, and end-of-record (EOR) and end-of-file (EOF) mark errors. The

data tape utility program ILLCHAR, described in Section 1.5 is used to

perform this analysis. The data file is rewound and the sensor performance

program STRPHEX is executed. The output of STRPHEX is a coded presentation

that displays each active data channel over the complete time interval of

the raw data tape, usuallv three davs. In addition, STRPHEX can also pro-

duce a histogram plot for each active data channel for the raw tape dura-

tion. A complete description of STRPHEX is given in Section 1.6.

E The printouts produced by BADCHAR and STRPHEX are reviewed to identify po-

tential problem areas in the data stripping and sequencing phases. Analv-

sis of the STRPHEX outputs assists in determining current sensor status and

operational values.

The raw data tape is rerun and the program BLOCK produces a data file of

uniform block sizes on the private disk pack, MDATA1. Four consecutive

raw data tapes are blocked and loaded to the disk pack for additional pro-

cessing. A discussion of the program BLOCK can be found in Section 1.7.

It should be noted that the raw tape or the disk pack raw data file can be

rerun with the program STRPHEX to obtain "quick-look" plots of selected

sensor voltage outputs or sensor data frequency of occurrence.

G The next phase involves stripping the one minute samples from the raw data

disk files on the disk pack MDATAI and packinc and formatting these samples

into the monthly minute files on system storage. Entries are made into

the associated minute file directory regarding the time, date, and duration

and file address of each raw data entry. An overview of the data strippinp

and file generation process is given in Part II.



The one minute data channel stripping program, NEWSTRIP, is described in

Section I1.1. A similar procedure is used to strip the four second illumination

data from the Luxmeter into the monthly Luxmeter file and directory using the

program STRPLX described in Section 11.2. The Variable Path Function Meter (VPFM)

data are also stripped from the raw data files on a monthly basis using the pro-

gram STRPVS, which is described in Section 11.3. To assist in the user interface

with the progran packages, a JOB control card procedure file has been developed

for each of the three stripping operations above, named MINSTRIP, LUXSTRIP, and

VISSURIP. These procedure files contain the appropriate SCOPE control cards

stor, d sequentiallv and executed by a control card call to the procedure file.

[lhe contents of the monthly stripped data files and their associated directories

can be audited, depending on the file contents, using one of the status procedure

files FIILESTAT, LUXSTAT, or VISSTAT.

H As each of the three types of monthly stripped data files is completed, it is

copied onto the private disk pack, LOWELL, along with its associated directory.

When three consecutive months of data has been stripped and loaded onto the

-i

privite disk pack, a back-up copy of the contents o the private pack is made

i:"1 thi V datai filus .tr, procusscd to prou'c (' !he )PhAik dltta ,inllk

t iisc pr rar.s LIK IIKIA'X ;INd KVI IK , whi h ar. dLO.-.il ,A

:1 : ' t Io n I'I]( ' ii tt l i !L S ir c . L1'' L ,.: .

:id I:.dc :. , C t III A. I L. S I r ()r . .S , 1- 4 t

I" ' 0' l : , ! I i< i,! Lt;I r-L'Iil h l b litV 0 : k'r ,:+. Tl , I o y l , o t I'.\Al , ;! i

[ L' ; 11L ,':! 1.1~ 1 )l it't k H2 -11 llt1 i t tt .ihi (_ !1t 0 [ t C:I . 1 1 il ~ .
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J A back-up copy of the OPAQUE data bank files is stored on CC tape for future

use.

A The sequence is then repeated for additional raw data tapes.

The sequence described above was designed to handle the raw data tapes on

either a production basis or a single tape job run using system procedure files

that load and execute the appropriate main program and the required subprograms.

I,

7.V



I.1 DATA LOGGER SYSTEM

The Data Logger System used in the collection, formatting, and recording

of the data sensor outputs was designed and developed at A.F.G.L. based on

an Intel 8008 microprocessor. The basic system consists of: eight program-

controlled input ports, eight program-controlled output ports, a fourteen

bit address bus, an eight-bit buffered data bus, 2,256 bytes of RAM and 256

bytes of PROM memory, along with a microprocessor controlled IEEE-488 pro-

grammable interface bus. The basic design criteria used was to retain com-

plete system control in the memory-resident software control algorithm to

allow maximum flexibility in sensor sampling time, sequencing, data format-

ting, and recording.

The processor communicates with the experimental instrumentation and

the system peripherals (i.e., the teletype, the magnetic tape recorder, the

system time/day clock, and the analog-to-digital converter) through the

eight line, bidirectional, buffered data bus. Digital information is pro-

vided to the microcomputer in groups of eight bits, each bit being two-

valued; i.e., 1 or 0. These groups of 8-bits constitute a byte, and Dro-

visions are made in the design to accept eight separate data input sources

(called INPUT ports). These input sources can represent either STATUS in-

formation (i.e., the current state or phase of operation) or DATA from an

external device.

In turn, the microcomputer can send out 8-bit bytes on the data bus and

latch or store these bytes in any of the eight OUTPUT registers. The bytes

stored in these output registers represent either a COMMAND or a DATA byte

to the external devices.

The functional block diagram in Figure I.1.A shows the data logger with

its eight INPUT ports and the eight OUTPUT registers. From this figure one
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can note that the microprocessor can provide a mapping of the eight input

bytes onto the eight output registers. The dominant aspect of the figure

i that the microprocessor forms the "link" between the INPUT ports and

the OUTPUT registers. Thus, through the use of the appropriate contro7

program (software, stored in memory) the microprocessor can "link" an,,

INPUT port to any OUTPUT register(s), determine the STATUE of arc ::nnecte:1,

external device, or issue a COMMAND to any external device. As all dat:

bytes pass through the processor from INPUT to OUTPUT, additional contrcl

operations, such as data formatting, can be performed on data bvter whiie

passing through the data logger.

The central role that the processor plays is its ability to test for

the current STATUS of a given device, the ability to accept D.ATA from a

device, the ability to COMMAND a device to perform a specific operation or

function, and to provide DATA to a specific device, all under the control

of a program demonstrates the power of a software control structure. Lssen-

tially, one writes a short program to control each an- every device cor-

nected to the data logger. These control programs are tailored to the

characteristics of the devices and form the software control interfaces.

The hardware portion of the interface resides in the device assizned INPUT

port(s) and OUTPUT register(s).

In summary, the concept of separating the control structure into its

hardware and software segments vields considerable flexil'ilitv And versa-

tilitv to the data logger design. Although only eight _NPJT port, -n

eight OUTPUT registers -ire currently provided, additional ports 3n,_ r'1'ter'

can be adde] by providing the necessary hardware ind the s-,ftrrc , r.

pro,'rars.



& 1~Jjn ' cu ijnoi _ and Format Control Programs

The data logger design, being microprocessor based, separates the control

structure into hardware and software segments. The hardware segment provides

eight programmable input ports and eight programmable output ports. The input

ports allow entry of digital information from sources external to the data

logger representing either STATUS information or DATA. The output ports provide

either COMMAND information or DATA to external devices. In it; simplest form,

the data logger provides a mapping of the eight input ports onto the eight output

ports. The control programs necessary to perform this mapping reside in a 2K

random access memory in the data logger.

The flowchart given in Figure I.l.B shows the sequential control structure

used to implement the software portion of the design algorithm. The flexibility

of the design is retained through the use of a short MAIN program that calls

the modular subprograms in the order shown. All data input and output operations

are in the programmed I/O mode with reserved memory buffer areas available to

the control program segments. The algorithm is cyclical in operation and runs

continuously under the control of system STATUS "flags". These one bit signal

lines are monitored by the program and cause system WAIT or system HALT, depend-

ing on the monitored signal. HALT conditions are typically END-of-TAPE,

peripheral not READY, etc.

The data logger dynamic performance can be monitored through the switch-

programmable panel display in octal or decimal digits and through the use of

the utility program, QLOOK, that produces an ASCII formatted printout on the

teletype of the most recent 256 hexidecimal data bytes written to the magnetic

tape.

11!.
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initialize buffers,
pointers and counters

'-get current system time - _ _

output experiment commands
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FIGURE I.1.8 Data Logger Control Algorithm



Based on the NATO/OPAQUE data sampling rates and frequency, a complete set

of control programs has been designed and developed. A 'combination memory map

and listing of the programs that are currently operational at the Meppen Field

Station is given below.

PaeAddress Name Funct ion

O 70-212 kt I N The primrY ontrol sequence prozram

250-333 CH- Test Analog cliafnLl service proieram

1200-312 TIME Stores time vf. uesai. 1.: i-tL 17Trr~I s one

seCoOnbi and one mi nut.. t4 mc chinges

1000-I n2 CLOCK Con trolI pro raim -or lHP uTnor face Bus
add res, es and reads dli tal cl ock

1 320-367 TPTFMT Time Print/Record Format Control

000-C,' TYMSYN Determines four second, ten minute , and
thi rtyv minu to iut erval!

07..3 STCK Determines status ol miag netic rape recorder

-030- 11C SGANSEC Determines odd or even hour

7 -I-LUXSEC Detects four second intervails

i 15oi-17- LUXLOG Synchronizes second counter te minute
time chancets

2140-177 BLKS/ FiL:e 1b1ok size, of diglitall data re-
corded on tane

-200-21- MRCDR Cout rolIs the operat ion of the mag-ct ic
taipe rCorder

2 260-302 SHIFT Controls tile circ ular shiftine! of a twelve
byte arrav-%viriable number of shi fted
posit ionls

2 320-377 PACKER Stores eighIt or six-bit ASCII values
inl BCD) form

3 000-025 DPTFMT Data Print/Record Format Control

3 100-1!40 HOUSE Discrete channel control array

3 300-340 REQST Analog channel control array,

4 000-061 11I1GMUX Digital Mul tiplex control prograim

4 200-303 CLEAR System initialization procrn:im

7 210-240 QLOOK Prints inst 256 analog channel samples
on system teletvypc in A.-CIT

6 200-243 M IIN Outpumt,,' one minutt commands to s)-stteM
experiments

6 100-122 CRLIF Carriage~ return/lInme feed o'ntr,,I for
the teletvpe



Page Address Name Function

4 100-133 TWTFMT Time word format control programs

4 140-162 DWTFMT Data word format control program

5 000-047 BINLD Binary loading routine for system
generated paper type

5 100-163 PDUMP Program to punch paper tape

5 200-247 PROCIN Keyboard input routine

5 300-372 MDULMP Program to print in ASCII

6 000-062 PNTBIN Conversion program, octal to ASCII

0 250-267 BLKCFR Taper recorder block counter program

6 300-357 INSTIN Enter machine instructions from key-
board to memory

000-032 LOADER Binary tape loading routine

7 050-060 LDLINK Linking routine, used with QLOOK

7 242-273 XFER Array transfer and format program

7 300--341 ADTEST Analog channel address and display
program

7 342-372 ENDE Terminates recording at the end of the
current block

The programs QLOOK, BINLD, PDUMP, MDUMP, INSTIN, ADTEST, and ENDE are

utility Programs used for modification, testing, and diagnosis.

1.4.



1.2 Raw Data Tape Format

The data recording format used consists of a time word followed by the data

words for all channels to be sampled at that time. The asynchronous channel samp-

ling used results in data word strings of various lengths. Each data channel can

be programmed such that it is sampled at one or more of the following rates:

each minute, continuously

each minute for the first ten minutes of each hour

each second for the first ten minutes of each hour

each second for the first thirtv minutes of alternate hours

every four seconds, continuously

Other sampling rates can be programmed as required.

A typical sample time string is given below where the thre, characters, ???,

signify the start of a time word and the character, =,signifies the start of a

data word.

???345120155 =11007954 =12006316 =13006156 =31457172 =32466008 =33464002

=34466296???

345120156 =

As detailed in Table I.2.A, the day, hour, minute, and second value in the

sample above is day 345 and time 12:01:55. The channel number appears after the

data word sync/separator character, =.The channels in the sample above are 11,

12, 13 (VPFM samples), and 31, 32, 33, 34 (Scanning Nephelometer samples). This

sample string is followed by the next time word given as day 345 at 12:01:56 and

the next string of data words separated by the = character. The example above is

generated from the packed, hexidecimal raw tape where the hex codes are converted

to display codes. When originally installed, the data logger was programmed to

15.



to record a packed b-bit ASCII subset code but was reprogrammed for the 4-bit

hexidecimal codes to conserve magnetic tape.

A detailed description of the data channel assignments, sampling rates, and

the data word field use is given in Table 1.2.A.

1b.



TABLE 1.2.A

Raw Data Tape Formats

Time Word Format - twelve 4-bit Hex characters as

???dddhihmmss where ??? identifies the start of a time word
dddi is dav of .ear
hh is hour of dav
mmi is minute of div
55 is secrond of div%

The t ime word identifieos the start time of the analoe. data channel samplin.g
seqilenCe.

Data Wora Format - nine -- bi t Hex Characters as

=CC Jdaaaa where =identifies, the- start Of I Cati a word

CC is thne anilug 11I~ channeluber
dd is the disc rote chlinn n ii %,lut
aai is the' number of 'coun1t, proportilena I to tiie

inaloc10, voltaco, Input

Inlst rumen t Samplin.c Rates

The various sensors are sampled at one ot the fol lowing rates:

ever', minuite * continuousiv
every minute f'or the first tell minutes of the hour
every second for the first ten minutes; of tile hour
every four second, continuIOUS V
e ve ry second for the first thirty minutes of alternate hours

The standard OPAQUE reporting period is the first ten minutes of every hour. As
imdicated above, many of the sensors are sampled through the whole hour,
and these non-OPAQUE samples will be reported separately.

INSTRUMENT DATA WORD FORMAT SAVMPLE RATE SENSOR/OUTPUT

>IRI OOOOmnnn 1 minute, cent. Channel I
NEPHELOMETER =OlOOmnnn I minute, cent. Channel 2
(before Apr.78)=O200mnnn I minute, cont. Channel 3

=0300mnnn 1 minute, cont. Channel .4

AEG POINT =OOOOmnnn I minute, cont. Channel I
VISIBILITY METER
(afte2r Mar. 78) O=Run

ELTRO VISIBLE =O4xgmnnn g
TRANSMISSOMETER l=Cal I minute, cont. Transmission

NIGHT PATH =0500mnnn 1 minute, cent. Filter
RADIANCE METER =0600mnnn 1 minute, cent. KRadiaince

=0700mnnn I minute, cont. Range

17.



.INSTRUMENT, PATE WORD FORNM2,T S>A1P Ii. AtVI(

1 lOOmninn z ind J I min

300nnni second 10 irC mm1,

LA S ER K 1 Dii0ninnn UMl nUt *I2

1 I 00 vnnn I miu t c

=i700pmnnn niue',: ~ -

TUL-RBL7LENCE
(500 1,, BARNES =2'Oxirmnnn I te 1. intec nt

TB TRANS.) 2posiLion .muecn. DL.in.

0
f 1 f ilter

BARNES (500m) =2Ixfmnnn 2 position 1 minute, cont. Trarnsmcissiloni

IR TRANS. 3

0

f 1 filter

BARNES (1500m) =22fxmnnn 2 position I minute, cont. Transmission

IR TRANS. 3

RAIN Gauge =2300mnnn 1 minute, cant. Rain Level

=24gxmnnn 0 4 seconds, cant. Vertical Sensor

ILLUI4INOMETER =25gxmnnn g = 1 gain 4 seconds, cant. Horizontal Sensor

=26gxmnnn 3 4 seconds, cant. Azimuth

SCANNING =3lgfmnnn 0 1 second/30 minA Angle of Rotn.

NEPHELOMETER =32gfmnnn g = to gain 1 second/30 min-A Scale Shift
3

=33gfmnnn 0 1 second/30 minA Photo Diode

=34gfmnnn f = to filter I second/30 minA Monitor
7
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i

INSTRUMENT DATA WORD FORMAT SAMPLE RATE SENSOR/OUTPUT

0
EPPLEY =36xxmnnn g = to gain 1 minute, cont. Direct Channel
PYROHELIOMETER 3 sun sensor

1

=37gfmnnn f = to filter 1 minute, cont. Filtered Channel

9

Note: In the data word format, x = do not care, f = discrete filter value,

g = discrete gain value, m = high order digit of A/D count, and

n = lower three digits.

A = alternate hours
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1.3 Utility Program OPAQUE

The utility program OPAQUE was developed for use on the TELEFUNKEN TR-4 computer

system at Meppen. This program is a modification of the function subprograms ICHAR

and NDIF and the subroutine DATE used in the main program STRPHEX described in Sec-

tion l.b. The implementation of this program presented several F )blems in that the

FORTR\N rer;°'s IFFER IN, BUFFER OUT, and SHIFT are non-existant in the TR-4 ver-

sion or FuRRAN. The program ran correctly on our second try, but turn-around time

was ;uite long due to tile machine cycle time.

The final version of OPAQUE allows the user to skip a specified number of tape

records and convert the hex characters to display codes and print the next record.

The program is used to assist the field personnel in determining the quality of the

raw tape and in debugging system problems at the Meppen Computer Center.

I



I. -Raw TpI.o

The raw data tapes are sequentiallv numbered for identification and

cataloging purposes. The tape assignment is made at the Meppen field site

using the prefix OPA and a three digit number. The raw data tape log is kept

on the CYBER 74/74 system file, TAPEFILE, and can be listed out in two formats.

The first is a sequential tabulation by OPA tape number giving the starting

day of year and hour and the ending day of year and hour. The second format

is a yearly mapping of data recordings using the day of montn as the ordinate

and the month of year as the abscissa with the OPA tape number indicating the

daily AN and PM coverage.

The mapping for data year 1976 is given in Figure 1.4.A, trie data year

1977 is given in Figure 1.4.B, and tho data year 1978 (cpdited tc June, 1978)

:, i e in Yi';ure i., .

A sample of the sequential tnbulation is given in Ficure 1.4.1) for the

current data ,ear 1978.
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OPA No. BEGIN DAY BEGIN HR END DAY END HR

131 2 9 6 5

132 6 8 9 11

133 12 12 12 15

134 19 21 23 10

135 23 10 27 5

136 27 9 30 9
137 30 9 34 6

138 34 8 37 9
139 37 9 41

140 41 9 44 13

141 44 13 48 8

142 48 8 52 113

143 52 14 58 12

144 58 13 63 10
145 63 11 68 8

146 68 9 73 11
147 73 11 76 9

148 76 10 82 o
149 82 10 87 9
150 87 10 90 9
151 90 10 93 14

152 93 14 97 9
153 97 9 100 9
154 100 9 102 10
155 102 10 103 13
156 103 13 107 9

157 107 9 110 14
158 110 15 114 9
159 114 9 118 5

160 118 8 122 3
16L 122 9 125 8

162 125 8 128 t3

163 128 14 132 9
164 132 9 136 1
165 136 13 139 9

166 139 9 142 9

167 142 14 146 5
168 146 8 149 13

L69 0 0 0 0
170 150 14 151 14
171 0 0 0 0

172 0 0 0 0
173 0 0 0 0
174 158 13 160 9

175 0 0 0 0
176 0 0 0 0

177 0 0 0 0
178 165 9 166 14

179 167 8 170 9

180 170 9 174 5

FIGURE 1.4.D. DATA TAPE LISTING, JANUARY-JUNE, 1978
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1.5 UTILITY PROGRAM ILLOHAR

The program ILLCHAR determines the total number of invalid hex characters

per tape record, the total number of invalid characters over the recorded length

of the tape, the total number of all characters recorded, and the percent error.

The program also detects changes in tape record sizes, which for a perfect tape

remains fixed at 3060 characters per record. This program can be used in two

modes of operation. The tal y mode accumulates the total number of records read,

the total number of bad characzters, the total number of characters read, and the

total numiber of records with bad characters. Any change in record size is printed

out along with the record number at which the size changed. This mode is used to

determine the quality of the raw data tape and assists in determining the amount of

preprocessing required by a given data tape.

The second mode of operation allows a more detailed analysis of the characters

in error by printing the location within the record and the invalid character codes

as : ; <> . A raw dump of the tape in the region about the illegal character allows

the user a means to correct the character. A modification to this mode checks the

data format on the tape as being one of the two allowed patterns; i.e., the twelve

character time tag sequence or the nine character data value sequence. This mode

of operation is intended for interactive use.

This program package allows data recovery procedures useful in those cases

where a character is incorrectly recorded and/or reproduced. It is also a neces-

sary adjunct to the system provided routines for processing stranger types on the

Cyber 70 systems at AFGL and Lowell. The flowchart for ILLCHAR is given in

Figure I.5.A and a sample of the program output is given in Figure I.5.B.
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ENTER

4
initialize c hiar. h tvr
word and block
pointers and cotitt-rs

input raw taIpc
record to buffer

YES

Print Total@:

< *No >no. blocksupdate pointers no. hex characters

and counters no. invalid hex

no. bad blocks
no. block size changes
hex % error
bad block % error

get (next) word block size t error

shift 4-bits left circular

mask for low order 4-bits
get equivalent display
character EXIT

is CM35000
hex value YES T 100 for full tape

ch-9cte ord
NO

shift nto bad
character word

update bad coouk oenter
print end and ne, hl,,k sze

FIGURE I.5.A. FLOWdCHART FOR PROGRAM 1LLCHAR
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TOTAL BLOCKS=120 TOTAL BAD BLOCKS=6 BLOCK PCT. ERROR=5.0

TOTAL NO. CHAR=316710 TOTAL BAD CHAR=21558 PCT. ERROR=6.8

TOTAL BLOCK SIZE CHANGES=90 in 120 BLOCKS PCT. SIZE ERROR= 75

igurt, 1.5.fi. Sample Output of ILLCH1AR
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1.6 Raw Tape Program, STRPIIEX

The sensor performance and analysis program, STRPHEX, was developed to process

raw data tapes or raw data files and can be executed in either the interactive or

batch mode of operation, in the interactive mode, the user can request any avail-

able option and then the system prompts the user for the necessary responses. The

batch mode requires the use of fixed format control cards that perform the requested

system options during the job run.

The options available in STRPHEX are:

I. Print selected portions of a raw data tape (file) converting the b-bit

ASC1I or hexidecimal data coding to printer-display characters.

2. Generate a 60 line by 120 column line printer output that summarizes

the activity of each analog channel called a PROFILE plot.

3. Collect all the data samples recorded on the raw data tape kiiie) for

up to eight selected analog channels over the specilieu time interval.

The data collected is stored in a program array tor use by the cemai.-

ing three options.

4. Produce a signal voltage vs time plot for all the analog data co'l lectcd

in Option 3.

5. Produce a plot that displays the frequency of data points at their rL,-

spective analog voltage values within the abscissa time inter\'als.

6. Produce a histogram plot giving the number of data saimples at each

signal level for the total time intk.rval selected.

Additional options can be added to this c stem lclam by1V thc' addition o the re-

quired linking: program to the main procram, RI'Hi , and asi ning one of tihe

unused option codes. Theo t oerationa ItIII ol aI oT tie :Ict ikc, options is ilven

below, and thc geleral STRPHEX I lowchiort appc.ars in i ieur, I .6.A.



reAd-in contlt' -rd

(f v I t rr I . I t~ I - i-t -1.

p nsin ol )--IS min e - dt t aj

o nr v~ ,to 8 14sp.,dat . hnls

o 0plot Analoghsrn-I '

c I jfliit" di.,,

use . \oI~ I .~e ~
mcale)

sol 35p o

generate tresqussns o datj o1 InI.

-l no ROVILE plot withss)

requeflo p Mt

test

sd IItest

FIGURE I.6.A. FLOWCHARIT FOR PROGRAM STRPHEX
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Option 1, Raw Data DUMP

This option is a utility routine to print out the contents of a data tape

(file). The control card allows the data "dump" to start at either the begin-

ning of information, the current tape position, or at a particular time and day

on the data tape (file). The user determines the quantity of output and the

time duration dumped by specifying the number of lines of output. (See Figure I.6.B).

Option 2, PROFILE Plots

The PROFILE option was developed to meet the need for a compressed form of

display of all active sensor channels over time intervals ranging from two hours

to over three days. Each of the rows in the plot represents an active sensor

channel, and a letter code is used to represent the average of all the one minute

data samples collected for the time interval displayed. The conversion for the

letter codes representing the user select scale (either millivolts or AID "1counts")

is printed below each plot. The time duration represented by each printed letter

code is given by the total plot time in minutes divided by 120.

Two useful extremes then are the two hour PROFILE plots and the whole raw

tape (file) PROFILE plot. The two hour PROFILES display the sensor outputs on a

minute-by minute basis for 120 minutes and yield a detailed analysis method for

determining sensor performance. Specifying the total raw tape time duration in

minutes yields a single, compressed Profile plot giving all sensor outputs

averaged over 30 or 40 minutes per point. This presentation is useful in deter-

minin- longer-term sensor performance. Intermediate time intervals such as 4, 8.

12, or 24 hours can also be readily produced, thle general theme being that the

clustering or scattering of the sensor outputs about various values allows one

to asse .s performance and estahlish short and long term data reliability figures.

The control card for this option allows selection of thle stairtinag point lorL
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the PROFILE plot, specification of the duration of the plot in minutes, the scale

to be used in the plot, the optional generation of a histogram for each active data

channel, and a PROFILE-type plot giving the number of occurrences of each sensor

for the plot abscissa values rather than sensor output values. The options al-

lowed with PROFILE are shown in Figure I.6.A, the STRPHEX flowchart. (See PROFILE

Figure I.6.C).

Option 3, Collect Data Routine

The remaining three options utilize a pre-loaded data array that is loaded

from the raw data source by the routine, COLLD; i.e., collect data. The control

card for this option allows user specified starting time and the duration of the

data collection interval in minutes along with the channel numbers (up to eight)

for which the data is to be collected. (See Figure I.6.D).

Option 4, Plot Sensor Output

This routine presupposes that COLLD has previously been run to collect the

data for the sensor output that is to be plotted. The user can specify the

starting time, the time duration of the plot with one or two discrete channels

plotted at the top of the display. The plot is automatically scaled based on

the minimum and maximum values and allows for the selection of linear or logarithmic

scale. (See Figure I.6.E).

Option 5, Plot Sensor Output Frequency Values

As a variation to Option 4, this option produces a plot identical in all re-

spects to Option 4 except that the display characters reflect the time sequence

of the data points within the abscissa time increments. It is useful when used

with Option 4 to determine the time-ordered sequence of values that are averaged

for each point in the sensor output voltage plot. (See Figure I.6.F).
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DATA COLLECTION. CURVE CFAN DISC POINTS

1 4 -1 1437
2 5 0 1437

3 6 0 1437
4 7 0 1437

5 21 0 362
6 21 1 362

7 21 2 358
8 21 3 358

FIGURE 1.6.D. SAMPLE DATA COLLECT OUTPUT
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Option 6, Histogram Plotting

With this option, the data collected under Option 3 can be used to produce

a histogram display for any or all of the sensor outputs stored in Option 3.

The careful reader will note that the Options 4, 5 and 6 all require the

previous use of Option 3 to collect the data into a program array. These

routines were designed to be used on the raw data for quick editing and pre-

liminary analysis operations. These options are most useful when used on an

interactive terminal in the study of selected sensor outputs over limited time

durations. (See Figure I.6.G).

The overall program design of STRPHEX is seen in the subprogram linkage

diagram given in Figure 1.6.H, where the re-linking and re-use of a small number

of routines allows additional options to be easily developed. An example of this

approach is the subroutine AUTOOM, which can be linked into the Option 2 PROFILE

plots through the control card and also the ability to "parade" through a data

source file with a fixed time increment from the beginning to the end of the

information.

While the plots produced in Options 4, 5 and 6 are not in scientific units,

the inclusion of the instrument calibration programs in STRPHEX as a user selected

feature could be provided if deemed necessary.
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main STRPHEX sub PROFILE sub COLLD

ICHAR .DATA --- ICHAR

P-NOFIND - ICHAR --- NDIF

I---'-UPDATE --- NDIF DATE

x-PROFILE - COUNT COUNT

P-COLLD -FILLD return

PLOTIT PRINTD

HISTGM AUTOGM

exit return

sub PLOTIT sub AUTOGM sub SCALE sub COUNT

--- SCALE J NAMIT j. SFUN J ICHAR

MANIT return return return

--- PRGAIN

return

sub DATE sub NOFIND sub PRINTD

J- ICHAR k-,..-.DATE k..wNAMIT
return t..... NDIF ~ -UPDAT

return return

FIGURE 1.6.H. STRPHEX Subprogram Linkages
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1.7 Utility Program BLOCK

While the data logger system is programmed to produce raw tape records of

3060 hexidecimal characters, records of greater and less lengths are frequentlv

encountered. The tape utility program, BLOCK, was developed to reblock input

records of varying lengths into output records of a fixed size. The algorithm

used may be likened to two circles, each rotating at a different velocity that

transfer tape characters through a storage array. The input raw tape record of

tape characters is stored on the periphery of the input circle. The input circle

is then indexed to the first character and the record of characters is transferred

to the storage array, starting at the next open position in the array. The load-

ing of the tape characters from the input circle to the storage array is interrupted

when the storage array has accumulated a fixed number of characters which are

then transferred to the output circle. The output circle also interr:pts the

transfer process when it has received the number of characters determined by the

output block size. The fixed block of characters is then transferred from the

output circle to the disk-based data file and the process continues. The input

circle also interrupts the process when it becomes empty and reads in a new rec-

ord of raw data to be blocked. The process continues until the end of information

mark is detected on the raw data tape files. Character processing is carried out

similar to that performed by ILLCHAR, and the program priatout indicates the total

number of input records read, the total number of output records produced, the

total number of input hexidecimal characters, the total number of invalid hex

characters and the hex character percent error. This output information is com-

pared to the output of ILLCHAR to determine the reliability of the raw data

record blocking process. The flowchart for BLOCK is given in Figure I.7.A.
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II. OVERVIEW OF STRIPPING AND OUTPUT PROGRAMS

T~ure 17.A is an overview of the raw tape stripping program. Ten data

tiles are involved in the program; these are indicat 2d by tne double bordered-

lines in the fiiure. The data files include the or~nlraw :data file <-

zribed above, three stripped file-- and their aLsocc-a- ec lirectories. :i~ ?- L

date file (I).and two temporary files which are .,oefu! cc: rst:

ok fie The various Drnter, out-uts- wlhcrC~ Ca- b( -' s.- .c

I Les 3rc snwnl in zhc furus pn~ ar-:ile i

nt n: tse r~eue 's:ra nt i lie u ~zjr: :

co r~ csountre C X, -

pro .',rams to:-rFc'' h

to. ;. use- -~-

*------------ r 2... . . .
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LR:KPLL -rhe Erik File (OPAQUE bata Bank) contains values taken from the

three stripped files described above. Each file is for a

one month period and contains 31 records, one for each day.

85 values are recorded for each hour using the format given

in Appendix I: "ERIKFILE/OPAQUE Data bank Format". Values

entered by the programs reported here include station number,

date (year, month, day), hour, measurements cycle duration

(10 minutes) and instrument data from the stripped arrays for

a ten minute period during the hour (before April 12, 1977,

0923 GET for 30 minutes to 40 minutes past the hour; after

that date, for the first 10 minutes of the rnour). The in-

itialization program for the Erik File initializes all 85

words for each hour; additional information to be input to the

file from other sources include comment numbers, Meppen weather

data, and quality integers for each measurement.

TEMPORARY ERIKFILE - This file is identical to the Erik File described above.

It is useful for modifying a previously created Erik File if,

say, the calibration should change for an instrument.

The procedure files and how they fit in the overall program are depicteU _n

the overview Figure II.A. Except for the initialization programs, each has been

stored as a permanent file. The initialization programs were not stored to mini-

mize the possibility of accidently reinitializing a partially created data file.

A brief description of the uses of each procedure file follows:

MINSTRIP -is used to study the contents of the Raw Data File and to strip

the minute channel data from the Raw Data File to construct the

Stripped Minute Channel File and corresponding Directory.



MINFIXUP - is used when it is desirable to use the Temporary Save File ir

the stripping process.

MERGER - is used when two records for the same half-day must be r&r~ec

into one record as is required when raw tapes are changec.

FILESTAT - is used to print out a summary of the attached Stripped Minute

Channel File and to print out the contents of the attazhed

Stripped Minute Channel Directory.

- is used to strip the Lu-.eter data from the Raw Data FXi< to

construct the Stripped Luxmeter File and zorrespondn ,,_retcr-,.

L 'S.Ai - is used to dump portions of the Strippec iuxreter YL-e

4rectorv.

VISSTRIF - is usec to strip the VPFY data from the Raw Data F-- , -

struct tr.o Strippec Vislah F2.le and correspcndin L'rcctev.

VISSTAT - is used to dump portions of thL' Stripped Vislab File anc its

Directorv.

TPLOTS - is used to generate time plots fror the Strirpec XXnute Cian-ne

File.

XYPLOTS - is used to generate xy plots from the Stripped Minute Chan-nel

File.

HISTOGRAM- is used to generate one month histograms from the Strippec Minute

Channel File.

SAPROFILE- is used to generate profiles of data contained in the Stripped

Minute Channel File.

MINDATA ~ is used when it is desired to print scientific (calibrated) values

from up to 7 specified channels over a specified time range from the

attached Stripped MinutE Channel File.

iI



DAILYMAX - is used when it is desired to print out the maximum count (hourly

maximums) of a selected channel from the attached Stripped Minute

Channel File.

ERIK - is used to obtain the required values from the Stripped Minute

Channel File to add to the Erik File, to print out a summary of

the status of the Erik File, and to dump the contents of the

Erik File.

LUXERIK - is used to obtain the required values from the Stripped Luxmeter

File to add to the Erik File.

VISERIK - is used to obtain the required values from the Stripped Vislab

File to add to the Erik File.

REPLACE - is used to replace all or a portion of a channel of the attached

Erik File with the corresponding elements of the attached Tempo-

rary Erik File.

INIT - initializes the Stripped Minute Channel File

INITDR - initializes the Stripped Minute Channel Directory

INITTS - initializes the Temporary Save File

INLXFL - initializes the Stripped Luxmeter File

INLXDR - initializes the Stripped Luxmeter Directory

INVSFL - initializes the Stripped Vislab File

INVSDR - initializes the Stripped Vislab Directory

INITOP - initializes the Erik File

Although FORIRAN has library subroutine calls which can add records to an exist-

ing disk file when they are created, it has been found to be much safer to initialize

the total file before it is filled with data. This is the purpose of the 8 initial-

izing programs just described.



Examples of all the outputs which can be obtained from the data files des-

cribed above and which are shown in the overview are presented in Figures II.B

to II.P. These include:

FIGURE II.B. SURVEY OF RAW DATA FILE SAMPLE (MINSTRIP)

FIGURE II.C. DUMP OF RAW DATA FILE SAMPLE (MINSTRIP)

FIGURE II.D. PROFILE OF RAW DATA FILE SAMPLE (MINSTRIP)

FIGURE II.E. SORTED STRIPPED MINUTE CHANTNEL DIRECTORY SAMPLE
(FILESTAT)

FIGURE II.F. STRIPPED MINUTE CHANNEL CONTENTS SAMPLE (FILESTAT)

FIGURE II.G. TIME PLOT SAMPLE (TPLOTS)

FIGURE IIF. XY PLOT SAM PLE (XIKPLOT)

FIGURE II.i. HISTOGRA,\ SAM.1PLE (HISTOGRAM)

FIGURE IIJ. PROFILE OF STRIPPED MINUTE DATA SAMPLT 'SAPROPTL'

FIGURE II.K. STRIPPED MINUTE CHANNTEL DAIA DISPLK. CKTN..... .

FIGURE II.L. DAILY MAXIMUM VALUE SAMPLF 'DAILY A',

FIGURE II.1. STRIPPED LUXNETER DiRECTORY AND DATA DUMP SAM°L
,..LUS TAT)

FIGURE II.N. STRIPPED VISLAB DIRECTORY AND DATA DUMP S,7LL
(VISSTAT)

FIGURE I.O. ERIKFILE CONTENTS SUTflARY SAMLE (ERIKI

FIGURE II.P. ERIKFILE HOURLY DATA DUMP SANPLE (ERIK)

i
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PEWINO
SUPVEY,500, 1

BLOCK I 1c8/14/4q/ 4.

RLOCK it 108/15/ 3/41

BLOCK 21 108/15/ 8/i8
BLOCK 31 108/15/1.0/ 8
BLOCK Ii1 108/16/ 2/37

ILOCK 51 108/16/ 7/35
BLOCK EI 10e116/1 120
BLOCK 71 108/17/ 1/33
BLOCK 81 108/17f 7/ 2
BLOCK 91 108/17/26/44
BLOK 11 108/1R/ 1 a
BLOCK 111 108/18/ 5/58
BLOCK 121 108118f17/56
ILOCK 131 10818/5c128
qLOCK 141 108/10/ 4/55
RLCCK 151 108/19/ 9/54
9LOCK IEl 108/lq/50/40
BLOCK l71 1LA/2 / 3/52

BLOCK 181 i0S/2A/ 8/5C
RLOCK 191 108/2P/41/52
BLO, K ? P 1 108/21/ 2/49
BLOCK 211 1C8/71/ 7/47
,LOCK 221 1CR/21/33/ 0

BLOCK 211 108/?l/ 1/1.5

ILOCK 241 108/22/ 6/43
31OCK 251 108/22/24/ .
BLOCK 2EI 1CP/23/ 0/41
;ILOCK 271 108/?-/ /3q
BLOCK 281 108/2"/1 / 8

ILOCK 291 108/23156/56
ILOCK MC1 109/ 0/ 4/16
ILOCK 311 109/ q/74
qLOCK 321 109/ 1/48/ 4
BLOCK 321 JOl 1/ 3/7?

9LOk 341 109/ 1/ 8/31
BLOCK 351 iOq/ 1/3q/ 4
BLOCK 3E1 109/ 2/ 2/2q
BLOCK 771 iOq/ 2/ 7/27

BLOCK 3f1 109/ 2/30/12
9LOCK 791 109/ 7/ 1/2E
RLOCV 4C1 109/ '/ C/?4
9LOCK C 411 109/ /21/27
')LOCK 42 1 109/ 4/ 012";

FICG.UR[; 11.1". S;IRVEY (1' PAW D)AT,', Fl lh ,AIL i (>1 i N [LI1

tIl I . 1 , (111 , t Iv 11i , ; I t h . - f J i
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PUMP, 200qs
q23/170040 01/2123751 1/23006020 /24334547/ 25334617/2
6336731/36 076008/370 74002)))I0 8144904/24 33454P/253
04610/2630 6721)))108 14493e/243 04552/253C 4.606/26306
714)))1081 44912/2430 4549/25304 612/26306E 98)))10814,
4916/24304 549/253046 05/263066b 8)))108144 920/243C45
54/2510459 9/26106682 )))1081449 24/210455 0/2c;3.461n
/26306669) ))108144q2 8/24004548 /253G4598/ 2630E659))
)10144q932 /24104548/ 25304591/2 6106649))) 118144936/
2'.,94548/? 5704587/26 30EE42)))1 08144q40/2 43045c1/25
304582/263 06636))110 8144944/24 30D.547/251 045P5/2631
F19M)))108 144 4e/243 C1.911/2530 4580/263C( 615)))iC81
44qR?/243C 4550/251.04 561/263066 0i1))) 08 ,14 4q5F/24304
546/2304c; 82/26306,58 q)))I C81LF OCO/OCC0( 2e/C130503
0/02005761 /0300 90 / 043r7846/0 ,30F371/rF 316484/073
n. 983/14C0 6112/15006 25!/16f172 92/17r04C0 2/1!!6443
/23006021/ 2304r46/2 5304577/26 3CF582/760 84001/3708
4C"3)))108 1450Ct4/243 .14F44/2F31 4 8L/26?1E 572)))1C81
'.5fl8/2'.31 4547/25314 c;7E/?6!169 ~U11 511?/247314
54q/253145 75/26 1655 7)))100145 P16/243145 41/2531458
0/26716541 Mt)1 8145a 23/24,11454 8/ 2531c 77? / 263169 34)

))10814S02 124314544 /2531451C, ?631662C31 31061450?g
/24114543/ 25314 8012 6116511M) 1081(*q0321 ?4314544/2

5714578/76 316504)))1 IR14507E/2 43154 1/25 314574/261
16497)))10 8145043/24 314949./2S1 14573/2671 64.37)))10R
145144/243 14544/2531 4'578/26"E16 '72)M)V)i11 45048/2431
4546/?5314 578/?63164 61)3) 1flP14 5052/4314 545/?53145
78/2631645 2)))108145 15E/21714c 4F/25311.? 6f26!_164,44

)))101451 00/0003616 7/010M514,7 /02l0C35O/ i0lvc5q1/r
4307845/05 306372/061 04c7/C?30 6c84/1400(- 118/150062
60/1600725 7/17004001 /2i!172?5/ 21006020/2 4314546/25
314572/263 i6433/360q 601/?70q4 001)I-81 451(4/2473
4551/25!24 570/2F!264 28)))1U14 5118/1.3? 549/25T?45
71/2632641 3)))108145 112/24.245 4F/2532457 1/?6'26402
)3110814q1 16/2432454 7/25324568 /26326307) ))1PQ11.512
0/24324550 /25124562/ 26326369)) )1 nP14q124 /2431 ,5_T</
25724558/2 6326.61) ) ) 108145128/ 24324557/2 r324557/26
326370)))i 08145132/? 4232L&,2/2 321.5S1.1261 26362)))1 n

8145136/24 3245419/253 '4F57/2632 6347)))15 14514C/?43
24554/2532 4550/26326 742)))1081 4'5144/?432 14.53/253',
548/263269 34)))10814 514/24?4 F5512 57 P5 4S/2632r32

FIGURE II.C. DUNP OF RAW DATA FILE SAMPLE (MINSTRIP)

The command requests printing 2000 characters following the

pointer location from the raw data file. Time data (9 deci-
mal digits) is preceded hv three right parentheses; channel
data (8 decimal digits) is preceded bv a slash.



INSTANT,? S PPOF!LE,00

PROFILE PLOCK 8 1 POINT * I

0 p 0 0 P0 Cl I I ll1 2 22 22 333'3

TINE a 1 2 3 4 f fIIp345 6 71 !45 61 2 34E

186114/50f0c 1-9-6-9 9 1 2 4 4 1 El-0 2 0-2-2 2 * *-a-

1061141SSP00 6-1-6-9 0 1 2 4 1 * * S -L 6 0-?-2 A 0 0-

10B1/i00iIS 348-9 9 1 74 ?4 nE140 ?0-2-243 00 70-0
10PS1/65SB0 6-1-6-9 9 1 1 to 5 4 0 A 1 4-0 7 0-2-2 0 4 0 G 7 0-0
108115/1108 6-1-64q 9 1 1 4 1 1 4 C 2 0-?-2 9 * ' -0-0
10S/1S/1S0 0-5-6-9 9 1 1 4 0 1 5-0 e 0-2-2 2 9 -e

I0811512MS0 4;-1 -7- 9 9 1 1 4 * 0 1 6-C 7 0-2-2 7 * 0-0
108/lS/25100 2-4-8-q q 1 2 4 C 1 7-0 ? 0-2-2 1 * *(-0

106/15/30fac 7-0-6-8 9 1 Z 4 '* 0 1 7-L 2 0-2-2 8
1 0S/15/351e0 3-!-7-1 9 1 3 4 a I @ -a f 0-2-3 q *-0-0
1681154@'@C 0-5-8-9 9 1 2 4 '-0 1 9-E 7 0-2-2 1 P. 1

10811514510 0 5-2-7-9 9 1 2 4 * *-0 I @Q0 7 0-2-2 6 C-1
108/15/500O0 1-4-8-9 q 1 2 4 9 1 X-C 6 0-2- 2 0-0
106/15/550O 6-0-6-S 9 1 1 4 * 0 1 K-C 7 0-2-2 6 0-1
108116/80/0t 3-3-8-9 9 1 3 4 8 4 0 0 1 W-0 7 0-2-3 4 7 0 C 7 0-0
108/1610519c 6 - 1 - 6 - q ! 4  400 1 9020-2-2 91 70 70-ft
108/16/10109 6-1-6-S 9 1 3 4 '-0 1 0-C f 0-2-? 5 * 0-0
106116/1510 0 1-5-8S~C 9 1 3 4 6 0 1 8-t 7 C-2-3 2 * -C
ins B/128009 6-1-6-S 8 1 Z 4 ** 0 1 7-0 7 0-2-2 7 * ' _"90-

1118/16/25/00 2-4-6-9 a 1 2 A 4 0 1 6i-C 2 0-2-! 0-0

10811613M/00 -9-9-9-9 9 1 3 4 0 1 5-r f C-2-2 M 0-9
108/16/35/0C 3-2-7-S q 1 1 A 4 1 1 9_1! 7 C-2-2 1 * *
108116/000/09 0-5-B-I A 1 3 4 F I 4-C 7 0-2-2 1 *0-0
108f161105/00 5-1-6-8 9 1 2 4 * 0 1 4 1 2 0-2-2 6 * -*
IO/16050/0I 1-4-5-9 9 1 2 4 ' *0 1 5 t e 0-2-2 2 *--

105/16b/55/SC 6-0-6-S cl 1 2 4 ' 0 1 6-0 7 0-7-2 A 4 0-0
108/17/00/0 0 3-3-7-9 q I ? a. 7 4 0 0 1 6-0 7 0-2-3 4 5 1 0 7 r-q
105/17/05/00 6-1-6-S 9 1 2 4 8 4 9 C 1 7-6 2 0-2-2 3 3 -C 7-0-3
10617/10/00 b- 1-6- 0 9 X 2 4 *9* 0 1 8-C 6 C-2-0 * 6 4 C-3
106/17/15/00 0-5-S-I q 1 1 A * '-0 1 A-e 7 0-'-2 2 9 0-0
108/17/20/00 6-1-6-S q I I Ao * '-0 1 9-C 7 C-2-2 4 * -f'
106117/25f0 0 2-81-8-S q I 1 4 4 -C I X-C 2 C-2-2 O * *

108/17/30/00 -S-11-9-9 q 1 1 A *' 7 1 X-C 6 0---0 0-C
196/17f3sl00 y--- 1 I 4 a I 1 -C 7 0-" 4 S 9 9 9

105117f/40/0 0 0-5-8-S 9 1 1 4 * -0 1 9-C 7 e-2-2 1 0 -0-n
106/17/45/00 5-1-6-S 9 1 1 & * 0 1 6-0 2 P-2-2 6 4 C-0

105/17/50/00 1-4-6-9 9 1 0 A *-0 1 R-0 F 0-P-2 2 0' -

10517/55/00 6-0-5-S 9 1 P~ A C 1 7-C 7 0-2-1 8 * -
106/1150/0 3-3-7 K q 1 fT 4 4 ' 3 0 1 5 0 7 0-2-2 4 1 1 r 7 a-"
105/15/05/OC 6-1-b-85 1 C0 4 c 4 0 0 1 15-0 2 0-2-2 0 8 0 0 7-0-0
105/15/10/00 6-1-b-8 9 1 C 4 6 4 1 1 5-C f 0-2-1 * -0-"
106115/00l 0-5-6-9 4 1 0 A 4 3 1 4-C ? C-?-?2* * * 0-fl
10515/20/00 6-1-6-S q 1 0 4 * 2 1 4 r 7 G-'1 7 -0-0
10616/25/00 2-1167-q~ a A 4 Z a 1 5 G 2 0-2-1 1 3--
106/16/30f00 -1-6-S-I 9 1 ! "R 0 1 5-C f 0-1-1 0 60:
1 Ce/18/35/0 0 3-2-7-S 9 1 2 1 0 1 6-C F C-I-I S *-'
IO/18/40/00 0-5-S-q 9 1 2 3* 0 1 7-0 7 0-1-1 1 *'-0-"
106/16/415 In 5-1-6-6 q I 1 3 * 1 1 q-C f V-1-0 F
105/18/50/00 1--- I 1 3 f 1 W AI -e 7 0-1-1 2***
t05/IS/59/0 c 6-0-6-6 1 1 C ! 0 1 9-C ? 0-1-t 4 -0-0

F IGURE I I . P. PROF-ILE~ oF RAW DMl A V1 ILF S;AMPI 1. (M IN S'I RI N

Thew cotmiands sholwn request 1 ist inie an i nd i at it'l t' tht 1w it a] cont a i 10( ill L1

RAW D)ATA FIJIF for 50 t imes at 5 minute i nt (rv. is.,. HIC iltUCl' joe pinlted Ac ;w
Ind icat ion of the v~i ities recordjcd. 1111 is (1mi: hc r i II, Ii lt h lv t , k 11 e the ( i-

ttgnr part of the absolute valIue (d Lill (u mrt divir b\ Il 200(. A uiat li e s-ii

idicOits thle couint,, S w( ro 1ecordeld is1 ilso It 11 ~ il ii :I ;Is vi u In io t oI
and n is or sI I rd I'at s iix' i. n



347- i5q 41F-I PS-R582, I I E'4tEpfr ijl/'

M V- 59 .4AL.F - 2 Q fCD 0) 7 7&c Ap rpN15NFO ./l'./ '3

JAY- 60 "ALF-I 8EtfC 0C- I TAPE- I INjTF D4 .1 1/ .8

'AT- 60 kALF-? PEP002- 4 T&VE- I EN4'EW /1!/ 71s

I y - 61 HALF-I EC f 0D - ' PE - i ENTE%Fr ./it/ li
9AY- 61 m A Lf-? RECO~r- 'ThPf-ci N. ?0 Ef) f6/Th$/ .
I A - OS? HAL F- I REC"QC- S !A PE. -f %ff 6/2L/ ~5
DA V- 62 #4A LF -? RECRn- i0 TAPE-51 6EFf r s /'/ ?6e

U A - 6 3 MA L 0:- 1 QESrO8 - '7 I APr-St ENTFAEn 1 /2 b /
3*?- 63 HALF-? QFCCQ0- 13Q TAPC.ai ENIEREC 6.I2'I 74

U Y - 6em 14ALFI RPCR 52 7 A PS 51 cNL%Et b/261 _3

0A v- 6',o .4A~f- PFf'ORC- 1;. T APE -5 ifN 6F C' 1261 -1

DAY?- 6.5 HALF-? O6'l~q3- 28 TIM'551 EN7ECCO 6 ?6/ '

lAY- 6C HALv-I ptn'3o - &.5 3iP-5 rF.;3 TFVI;( I/21/ 76

lA y - 6 F) AL
7
-? 9Et('QO 16 1 APE _V3 ENFQOCn ?/ 3/ 7q

0A v- 67 4A LV1: M139. 1- 6 YAPE- 1 EWTEVEn 1./12l 78
0AY- 67 HALF-? %Slr0- 4'. IAP-593 FIERE' 7, 1/ 78
l)AY- 60 mAL1F-1 PVSOQ'3- e TAPE- i ETFrfn &./12/ 71%

Q~y 68 0 O-F-2 R M )Q Z- 63 IAPF-57 FN 7 E~Rf '/ Y/ 78

l1A Y- 69 HALF-I RECOPtO- '5.8 3A r- -, fNIE~r S/Z6/ 74
nAY- 6q HALF-2 WORD~- is? YAPF-Sj1 EWFCE( 7/ 3/ 78

IA Y- 70 HAL F- I WEORD - I I T Apf- I ENTEPEt3 './12/ 78
l)AY- 70 HALF-? RECn'#0- 12 TAPE- 1 04 16%EC 4/12/ ?a
IIAY- 71 HALF-I PECO90- 11 TAPE- I E41rPEO 4.120F 78
nAy - '1 HALF-2 RECORD- hi4 TAPE- I EW4 Egf' /U11/ 78

DA v- 72 HAkL- I REORI- 32 T APP- I E4NfEt OF(I /I 1q. 76
f)AY- 72 HAkF-? RECIQS3- 13 TApF_-IF4 I FTEP81n 4/13/ 79
niY- 73 HALF-I DECCOR13- 17 TAPE- i EN!EPEl h ,12 / 76
lAy- 73 HALF-? RECn"~- it T W - I EI EOFD V k/12/ 78
lAY- 7'. HALF-? REC OR P.- r) I TAPE-5j ENTFOt) 6126/ 18
lAY- 79. "ALF-I W~rORD- 47 TPE-51 C1WIAQ(T' 6 16/ 76

lAy- 75 "ALF-I PfCO RO- tc kPF-~ I fwEtEn i. /!O j7

OAV- 75 HaLF-? RCOP C - 21 TAPE- 1 EN If ;Fn3 4./ 6P

nAY- 76 HALF-I PECOOC- 2I14IPF- I EFI11. '.10a 701
nAY- 76 HALF-2 RECORtC- 22 ThPE- I E64 EED (./20/ 78
1)A y- 77 HALF-2 fCORD - 61 TAPr-5r EN ECIt7  

7/ 78

DAY - 77 HALF-I PECORC- 15 TAPE-SC ENTEVE0 6/23/ 7j
')Ay- 78 HALF-I PEfrOQt- 21 TILPE-50 ENTEFEir b/23/ T A

lAY- 78 HALF-? R~rORD- 2'. lh0-_*re C'TECFt' s',"f VA

nAY- 79 MALF-I R EOrID- ?2 T &PE - go cNTE gr 6/?3/ 74
OAY- 79 PALF?2 WEOOD- ? , !APr r q FNTEQE() t)/?It7/ 78
)AY- 80 HALF-I PErM0RO 5 1 AF.cj Ell FIRfc r3"e 76 l
lAY- 80 H ALF-?2 RECIPO- t.* I $or-51 CNEGEf' 6/75/ 78
niV- St HALF-t R ECOP C. 5! %oE tl ENTEPEO C ' 7 0
lhy- si HA"LF-? PEC000- 5'. T APE -9;i ENTEPEr T 1 3/ 7t
lAV- 82 OALF-1 QSEOPC- 55 T &FC -51 N TEEf OF r / 78
lAy- 82 HALF-2 DECOQO3- SE TAP-51 C47cfsE(''I 74
I8?- 81 %A f-I OEC"0Q- rl7 TAPE-Si ENTT'r' .1 /7, I-,
IAY- 83 WALF-? RFCnQ - 938 TfiPr.S5I~ rc A/ 7/ '11

liv- 8'. IALF-i QECCIRD- Zc Tapec-2 FNlccl /19 7.

lAY- 6'6 HALF-2 QEr0lqr' 3C TAPF-12 fJIEF I ( IA ?,/ ?A
~IY- 85 HALF-I REdrO02- 34 TAP

5
-52 ENTEQrO ',12fl 'A

14Y. 8r, MALF-, 2 ~fmQ3- v TAPC.;? E!37PU 4/5f,/ 1

r3Av- b5 'i &L C-I jOEC(1'r 90- T A 5E -52 CNT~rE- F. A t 61

', - lk'f -etc-, R F rc "I- v7' 'aPE-r2 f'47EP~r A/ 7 '51

'AT-?. w L7 s1:- G EC007- I d "PC -s? Fv F0 * P, o2 / V

'Ay- 8 7 . hAt1:- 2 0CrV'- 14 AD,:- 1;7 t? N TFC*r ,"' A

'Ay- Ma -ALV-, ' '07 AE-5 f--Tr 1

11 y - q ALF I cl C -l I3x " 'I '



rIA 1_ -Jb ,. r - I

WT1 RECOQ' - 't1.STIDIPP~Fl -TA F') flaY-

bO1J 2 165421111111'417222?1 *1a

61/ 107 3 66fC2653114 L. 41. 44,444 L 4 4414 4 .44444. 411tC 4044 1L'44 #444
60/ IIF118,6141,64 4 432??214114 (.4 4 . 4 L6 4L 14 44444 i# 4 4 4 444444#4444 1

9 / 13 66 P 3 6666 F'444 444 44 4 44 4444 44.444 444 44C 4114414

9001021111Zltll22?2?22343445c515555

A 0/2 16 666 14444Cl,,4 tl44 24141i.I.
63/17205 23 256666631.4 424 114 1 4 441C39 441CC 4 4 I .4404 111

31/ 0 66 6~a'''.4~...e.4

61/ 206 66364.441 ..

61/ 010 G66666666b664444 4(4 4 4444 4 44 44.4 44 44444444 4 44 4 4 4to 4 44 4

613/ 22 66 f6 666 EI664444 444444 44444 4o414 4444 444 4 s1 a444 s44 .4 i1.A

61/ 0 636666666664 444 t4444. io4444 10444 444(444.444.4444
61 / 1 66E6f66 E6416444 4444444444444414'.444444444'.1.4441.I44%d44

61/ 3 66(665666 4444444444 44444444444444 
4 4 4 44 16e44.

6o t/'i 5* 14,~ 6if F i6F610 4#4t nn to t h#1 444 nt 44 t44w. ri4is 44 44 4h4 it 4 4 44A 4i44
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1- 16 5 : I -9, ? 9

FIGURE II.C. TIME PLOT SAMPLE (TPLOTS)

The plot shown is the ILLUMINOMETER Horizontal channel (Channel
24), Vertical channel (Channel 25), and Azimuth (Channel 26) data
in scientific units over a two hour period around nightfall.
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The plot shown is a scatter diagram over a 10 hour period of the' iltro vs Ba]rnes

transmissometer with 3-5 micron filter. The scaling values have been super-

imposed on the plot.
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I-s tI CtCcC0 5 / CC 20 E
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61 - . 1 0 131

6-7 66 - I0 361171?'.306016310 KC1663'6c6'0121166 t'!A.612? :l5 h' -

S6-1 366

-7 18/ I0'1164001636'7001011 34~Cnc 6 It C -3 ClAC2, 7"L,3~6665. o?, 'o'620'-.-'-:2 2-i2
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FIGURE II.J. PROFILE OF STRIPPED MINUTE DATA SAMPLE
(SAPROFILE)

The profile shown gives an indication of the data contained
in the STRIPPED MINUTE CHANNEL FILE for a two hour period in
March. This profile has the same form as that mentioned in
Section I.; that profile however is generated from the RAW
DATA FILE.
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?lilt/ a0 33 9.29E#03 1 '3 1.1A(,0'. I ?! 7.72E~ti
71111/ 1 1 31 9.96(403 1 30 1.67E*01. 1 30 1.149(*OZ

711/2 1 It I1I.12E sou 1 31 2.705.01. 1 !1 .6E0
711/3 1 3? PI.14E +Die. 32 ?.1E ± i 3? YIE*0.?

71/11/ 04 t 33 1 .16OF 0. 1 33 ? . 0?2(401 1 33 1.01f#02
TIM1/ S 1 30 1.1bE.Ds. 1 30 1. 13E.04. 1 30 ?.3ZC.O?
?71/lu' 6 1 1.R1 4 .98 F 03 1 '1 7. f2E403 1 31 2. I1(4+02
71/11/ 7 1 3? 9..0E *0! 1 3? 6.90(403 1 !? 2.42E4P2
7111/f a 1 3' 8.q61*03 1 33 6.71E40! 1 33 S.Z2U.CZ
?1/11/ 9 1 !0 .29E #P3 1 30 7.231403 1 30 I-.56(402
71/11/10 1 31 9.16(403 t 31 7.36E*03 1 31 2.679#01
71111/11 1 3? M.69(403 1 32 ?.!17[403 1. 't2 4 ..is 1'60 1
7111/11? 1 '13 9.r1(407 1 33 2. 0'.F*0' 1 7? 7o.70(401
71/11113 1 30 1.11(400' 1 !0 3.30(40'. 1 30 I.W*O.?
11&111/1. 1 311 1.22(*40' 1 31 40.7F4016 I 31 1.1.01.02
P1/11/15 1 3? 1.35F40'. 1 32 '.95E+0'. 1 ?2 l.?

7
0c,

0
?

71/11/IS 1 30 1.31E404. I 3C 4..13F406 1 30 2.079(.02
71/11/1? 1 '0o 1.31E*40' 1 30 I.90(40'. 1R 60 ?.2E*02
71/11/16 1 31 1.31E4 1 31 4.621.03 1 31 2.6!E#02
?1111/14 1 32 I1114 1 !2 6.2q(403 1 3? 1!.92E.02
71/11/20 1 3' 1 .12(400* 1 33 %.921,0' 1 33 1. 24E+0 2
7If11/2 1 30 9*29E.63 1 30 5;.22E*03 1 3P 1'q.*2
71/11/22 1 31 8.69E#03 1 31 S.26E*C3 7. 31 2.'

4
-40*1

?111/23 1 32 8.60F003 1 32 6.1f#4.3 1 32 %.#1.EES1
?1112'4 1 33 9.1.01403 1 13 1.08E#6i. a 33 7.7140*1
71/1112S I 3C 8.1.3E.03 1 30 1.1.6(40'. I 3C 1.37E402
71/11/26 1 311 8.76(403 1 31 1.735.01. 1 11 1.40S*02
?1/11/Z? 1 3? 8.26E#03 1 32 1.56E#81. 1 32 1.69c *P2
71/11/28 1 33 8.96E+03 1 3' 1.3.' 3' 2.f'i(.02
71/11/29 1 30 8.871403 1 3C lmSEe I ?0 2.32c*02
71/11/30 1 31 8.35F+03 f 31 ?.S1(403 1 31 2.1.2E.02
71/11/31 1 32 8.02(40' 1 32 6.'.1!,03 1 '2 2.92E*P2
71/11/32 9 99 9.00(499 1 33 6.231.0.3 1 33 3.LP3(.0Z'
71/11/33 1 30 7.65(403 1 30 6.02(40't 1 3C 3.53E*8?
71/11/34. 1 31 8.02F403 1 31 6.1E1(0' 1 31 2.

5
1lE+Q

71/11/3 1 ?p 8.78(40' 1 32 7.?73543w 1 32 '..6'.(011
71/11/36 1 33 '9.60E+03 1 33 9.315.0.' 8 OF .VP9
71/11/37 1 30 1.03E#4' 1 30 2..3C*40' 1 30 I.Q9(.0?
71/11/38 1 31 9.98F#03 1 31 1.1%4EC1. 1 31 I.VItE.n?
?1/11/39 1 32 9.4.0E.03 1 3? 1.63E.01. 1 32 1.71S4-1?
71/11/4.0 1 33 8.60(403 1 33 1.1.1(40' I 't7 2.311 02
71/11/1.1 1 !V' 8.1.3(403 1 30 1.12(+4' 1 3t' '.31E*0?
71/11/'.2 1 11 9 .29E(403 1 '1 7. 2;1 1 31 2.62S+02
71/11/1.3 1 3? 6.76(40'R 1 32 5.63(403 1 3? 2.9#2E*02
71/11/.1 1 33 8.1.Q(4"3 1 11 5.10E0(0 1 33 1.?2V402
71/11/'.5 1 30 9.0?(403 1 30 5.35(.03 1 30 3.S56(40?
71/11/1.6 1 31 9.16(40' 1 31 5.77F*3! 1 31 2.#0E+01
71/11/1.7 I !2 8 .76 4.03 1 'q2 h. tk.E(*0 I ' 2 1.6?E*01
71/Ill'.' 1 33 7-93E+03 1 33 8.72(403 I 3' 7.6b0**sl
71 / I I/1.9 1 31C A.OE40 1 I ZC 1.65 E G 1 3 L 1 0 4 *0 p
71/11/SO 1 31 q .07F 4 m3 1 31 1. 7',.c'. I it I.36140?
71/t1/5I 1 !3Z 1 .O6F4' 2 '2 4. oo)F V4 1 It2 1 A
71/11/S? 1 33 1 .08(E4011. 1 3' 2.165.11. 1 '13 ? .O C--*2
71/11/cs! I 3'! 1.10(*4 1 30 2 . CA E 64 1 !f 2.17 -4~
7 VI/ 51. 1 31 1.DO8(4V1 1 ' 1 7. PIE~ 1 '1 E 4, C '
71/11/Sc 1 32 i.0S5F401 1 32 f.0V2f*C3 1i 32?.a'.32
71/11/S6 1 33 8 Ag9(4 1 1 ?3 I . 1 3! 1. Z1 E 1
71/1l/S7 1 I AI 6. 800E4 1 I . '55.#C3 1 '1 3.b41
71/1i/98 1 31 9.29E4C7 1 11 S.3qE*O! 1 31 .1fx
'11/It 59 1 3? P.69E.', 1 32 f.F.5E*f! 1 '2 -.. S'.c*:L

40N')1F C P.h',0L L TS 7 TN, CCmCLF70

I" t~ n I- it i I n i I i V t 11 2 d i '. * .



DAY - 75 NO VALIn DATA FOUNO
rAY - 7 MAX COUNT - F 7q TIME - 75/11/13
DAY - 75 MAX COUNT - 566 TIME - 7S/12/ 3
OAY - 75 PAX COUNT - 51,6 TIME - 75/13/4

nAY - 7E MAX COUNT - 613 TIME - 76/i./25

DAY - 76 PAX COUNT - 696 TIME - 76/11/38

DAY - 76 MAX COUNT - 674 TIME - 76/12/26
04Y - 76 MAX COUNT - 604 TIME - 76/17/ 5

DAY - 77 MAX COUNT - 66F TIME - 77/iC/1r

)AY - 77 MAX COUJNT - fE4 TIME - 77/11/13

OAY - 77 MAY COUNT - F-E4 TIME - 7"/1?/15

nAY - 77 MAX COUNT - 65C TITWE - 77/13/ 2

DAY - 7E PAX COUNT - 643 TIMF - 7/I10/12
'AY - 7P MAY COUNT - 50r TTMF - 7R/11/56
DAY - 78 PAX COUNT - 617 TIMF - 78/12/ 1

lAY - 7e tAY COUNT - 5SC TTM - 7P/13/55

0AY - 7 c  O VALTO CATA PnUN"I

:AY - 7S MAY COUNT -( 57 TIP'E - 7q/I1/2

CAY - 75 MAY COUNT - 619 TIME - 79/12/ ?
DAY - 79 MAX COUNT - 647 TIME - 7913/27

()AY - 8C NO VALrC PAT6 FOUND
nAY - 8n NO VbLIP CATA FOUNt

AY - 8C NO VALTO OtT6 FOUNn
DAY - 8 t NO VALTO CAT6 FOUNri

OAY - A 1 MAX COUINT - 4+ " TIMF - 81/13/36
OAY - 81 MAY COUNT - 5Cn7 TIM4E - PI/11/43

')AY - 81 PAY COt}N7 - 5? r, TTME - PI/12/3^

nAY - 81 MAX COUINT - 4q8 T Mr - P1/14/ C

DAY - 8 2 PAY COIJ1!T - 4T4 7t pF - 2110/3
DAY - 82 MAX COUNT - 4 41 TIME - 82/11/76
rAY - 82 PAX COtJNI - '12 TIME - 82/I?/51
)AY - 82 MAX COUNT - ?. TIME - 821131/50

F I ;L: RE I I.L. I)AlLY "NAN1:'!',IU VALUEY ;.A PLE (WAi]ILX)

This shows the maximum count reached by the Lt'XM,"ETER instrument
for 4 hours a-rOund noontime on 8 consecutive dans in March,
1977. This dnta is useful lor rheckini Ionp-term instrument
drif t.



D0PrrTOPY 2 G5T, I nUMP9t00 f rONE

DIRECTORY

RECORO- I TAFE-47 67/10/3./Sq To 0/ C/ 3/ ENTEEO 4/27/ 7e
RECORD- 2 TAFE-49 7S/11/ 4/ 2 TO 79/ 3/20/34 ENTESEC 4/27/ 78
RECORO- 3 TAFE-46 59/10/ 0/ 0 TO Q/ J/ 0/ C FNTEREO 127/ ?P
QrCORC- A, TAFE-48 70/10/18/13 TO 74/ 9/42/2-3 ENTEFED 4/28/ 7
RECORD- 5 TAFE-51 8/ 4/59/ 0 TO 69/14/ 1/36 ENTEWEO 6/ 7/ 78
RECORD- 6 TAFF-50 77/10/ 0/ 7 TO 80/ 6/ 5/17 E4TERE 6/ 8/ 78
RECOPO- 7 TAPE-52 84110/30/ 0 Tn 86/ 9/44/3" ENTERED 6/ P/ 78
9ECOXO- S TAFF-51 81/101/'/ 0 TO 84/ q/44/76 ENTIREf) 6, M/ 7f

GOT RFr1RO - 1 START PAV - ?3/1G/ i/ 8

701101211 8 608F 2 6 @ 31900C6545 31jjj . 34q
?0/10/214/24 6A8464 leO0600957 30t3000559
7C/10/27/20 6085564n 330C03560 3303000555 181
70/10/30/16 6088ele 3200C0n563 21003163 ?71
70/10/33/12 6085992 310PO05'. 31CIOC0452
73/10/3f/24 606618. 1030C00553 1010'C557 q
70/10/39/16 E08WSE 3300000533 ?7000i0517 1?q
70/10/12/12 08E532 320C00531 IP000476 271
70/10/14/ 8 6P 8708 31000C 19 31C0OPC4?2 1
70/10/14e/28 6086Ce0 300001#0574 10009005V1 90
70/10/51/20 608080 3300000570 33OO00566 179
70/10/54116 6087j56 320CE00574 32000f0510 270
7C/10151/ 8 FO7'.2 3100000557 311C005J2 0
70/11/ /?4 C'087E24 00000n5f1 30"000054q 9
?0/11/ 3/20 608760 3300000555 3300000519 180
7C/111 (/16 6f8?4767 !aO O0517 120:000514 27
73/11/ S/ a 606814P 3100P0095 1100i0514 0
70/11/12/24 60883. 30t0000561 300009059 G0
70/1l/E/20 6086e20 3300C00575 110300os 179
70/11/1I/1Z 60ee92 3200o00058 1'20Z30524 270
70/11121/1? 6080072 310e0056q 310r0o000t 1
70/11/21/24 6049C64 300000565 300000r51 A
?0/11121120 60892 0 3300r00559 !300aacc8 181
70/11/33/ 8 606958e 3130qC096 '110000502 0
70/11/36/14 6n8f978 300000q566 3000000560 0
70/11/3/2 6M'89960 330C0067 130000(9
73/11/45/ 6 A9030e 3100090sl 31100 534 0
70/11/48/28 6090o08 100000qge IM0000050 190
70/11/51/16 6190476 3300000545 330000?SS 179
70/11/5/1/6 6090#qe 2000055s.k 32n"00091? 271

FIGURE II.M. STRIPPED LUXMETER DIRECTORY AND DATA DUMP SAMPLE

(LUXSTAT)

The printout shows the directory and partial contents for
the March, 1977, STRIPPED LUXMETER FILE. The contents dump in-
dicates the time (in days, hours, minutes, seconds), the time in
terms of number of seconds from the beginning of the year, the
contents of horizontal and vertical ILLUMINOMETER channels, and
the azimuth in degrees.
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DIRECTORY

RECORD- I TAPE- 1 Sq/10/ 0/ 0 TO 61/18/lq/14 rNTEREn 4/13/ 7e
RECORO- 2 TAPE- 1 0/ 0. 0/ 0 TO 01 0/ 0/ 0 ENTERED 4/20/ 78
RECORD- 3 TAPE- I R9/90/ 0/ 0 TO 61/14/tq114 ENTERED 4/13/ 76
RECORO- 4 TAFE-4q 75/111 9/ 2 TO 77/ C/ q/14 FNTERPO 4/25/ 78
R F1ORO- 5 TAPE-8 70110116113 TO ?4/ 9/411' ENTERE1 4125/ 70
RECORD- 6 TAPE-k? 67118f34159 TO ?0/ 8/38/40 E9TEREC 41?5/ 76
RECORD- 7 TAPE-1q S6/ 9/59/ 0 TO 92/13/34/ 0 ENTEREO 6/ ?/ 76
RECORD- 8 TAFE-52 81/10/30/ 0 TO 90/ 4/40/ 0 ENTERED f/ F/ 7t
RFCORD- 9 TAPE-%O 71/101 0/ 7 TO 80/ 6/ 7/27 FNTESEC 6/ t/ ?
RECORO- 10 TAFE-SI f1/10/36/ e TO 4/ 9/144/52 ENTIEE 6/ 6/ 78

SOT RFCOPO - 5 START CAY - 70/13/ 2118

70/13/ 2/18
1797 I?7q 1?9? 177 1

0 0 0 0

0 0
1 0 0 0 C

71/ 7/ 1/14
178W 1777 1781 1777 2

0 0 0 0O

0 C 0
0 I C

12
71/ 9/ S/16is ?G 17 4 C 17 46 1676

e 0 0 C
0 0 0 0 C
0 0 0 0

7111191 !/44

1775 177 1775 1775 1
0 C 0 Vi 4
0 0 0

0 0 C 0 0

71/11/ 5/10
16!3 1E2E 185' 1423 2

o 0 0 0
0 0 0 0
0 .0 '3 0 8

180

71/12/ 2/ 7
1658 168 1658 16q6

0 0 0 0 0
0 C 0 0 C
00 0 0

168
72/ 0/ 1/ 0

1761 175 176' 1758 2
0 0 0 0 C
0 r 0 6 0
0 0 0 0 0

156

FIGURE II.N. STRIPPED VISLAB DIRECTORY AND

DATA DUNP SAMPLE (VISSTAT)

The printout shows the directory and partial contents for the

March, 1977, STRIPPED VISLAB FILE. For each time are the 21

data values discussed in Section 11.3.1.
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1?0!l '3 zYYX 2 1 313777 'O
-i, P )11 7C 70 Q- It 2 1 L- 7 'k c P 1 f-, 7 A Y'YY'% 1 2 7 4 o S C0C1 OO0(5Y"CGOI"

y 0- xx- - roYyrono Cfr r --- - xxyx ewr'Co r ,o00000flO'hqOCr

7r, 3P1 2 0 ----- tyv .CryyyC cn'f'orfl --- - voyxvrr CC lCC JC

n- ( 73xxnn)r r)--- -vo yyx v xCfl~vroooonCC0Uo or c r 3Cco
773,1 n---Y Yyv-- oo-YxyC or)C C-- -- 

77 i7 11 1 1 -'Y'YY- o vv y w wC11.( oC n ---- - - - - - YvwxvrorC coorCC fCcC~o00CrCCI
77i~ 4 1 1 . VY XV cr v wr ,) U------- wvw1~ - OO1C 0 C300CL CG
77 101 o x)f y' c' v~ v -I ,r w ~ r nNO n------- (x ~ x irn (O o (rnIO n)In U

7 7 3 I '' q - -(- -.-W-'-'- - rvY- rfllcc-crCrCtOrO0CCCf

77 111c n v n -X -n r) 0 'Cn n L C C O C~~

31 - - XnxvyYxx0C~rrC~CcrrCc0:r'o0CrrncC

77, ywv31ryvyor2cc -xCXvYYXvoncc)eO~coc~louocncoc,

77- I ' covvvor--------y - -_ - - ronccrcccoccc - - c-

'73 ' , tr y w -- gxv - () o y v vy n C0 PCC' n - XL X Y X)(Xyo 0 n1 C C C C C tC OC) )0C C )C ;

1- 3

77 '0 J? 1 4 YY r'vvror( -~f -C -f000O~0f -0 -1 YYYxc)C01ccoOnccccCoof"2OCcccCC,

711 In? I oC loor Cr^C rrCCn in - ),Orr uooo~C r'roccc ono,crt11rcrf
717 30? ? no O )I1 -N1 0C r o c r C Pr Ioo0r cCnor ^r II- rrrr Cr corroji- orco ,/

1:I1GVRE 1 0 . LRIKI Li: COVITNTS SU >IARY ,A\IPLI R

The contents of the partial ERIKFILL tor March I and 2, i 1)7 7, is
nd i ca ted .The status of dat a for each of t he ent r ies I mm ci e-

merit 10 to element 8.5 is represented h%- an X, t ), or -. An X i 1)-
dicates data has been entered, an 0 indicates nnthinU! vntered vet
a - indicates that the f ile which shlould ha.ve ' '11neroltCd thL' ValuesC
h1as been proce~ssed-c hut the data was either inv il i,1 or no! prc-;ont1
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12 lzz It. -Q 17 F 10 -5rrqr ~1,PC + 3 57 TA P 1;E+1
13 SSMA 'K -Q JEF4140  7F r F' N I-r1 *'E+ I 5Afl CT. I r
14 r %4TN -0 n F 'rt 17 rF4AY -1 C C r + 59 a 1OO.~
I1" NV -q . 0 E~ oool P Fr'4TN I1.+'Tf1.'n + 3
16 . E CE 6 *73 F-'Z I 0 In v - I CF +3 1 1, re' .1.,3 f
17 E rFT K 0 2c- 2 '. FSIFr -i.c*i ' p
I A E r 4Ai X 1 .3VC )t i . rw 1Er. - 1 n'~~ +, 3 CC+
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'4 3 FPLr )90 10q ,), 1

Fr Itr C 1 E . 1' . R 1KFILE HOURLY D)ATA DUMYP SAJII (1ER IF)

The v.?Iliics stlrod in the part il L-RI1 ,1hJI r hour 0 ot M1arch 1, 197-1, irc shkxI'n
'hi t rv -') OW. " I ind i'ateLs tha)t t he M 1e Wh ich sh~ll (1 hi;ve y.(I'ner;ited t hait ..

has; been p)ro LteSSid bUt t he kIatL was either inval1idI or not pren t. 1 I.e en 1 r v
-1.(;1:J io n i till i s Jutl hA m S 11t been'1 V1nt ire(d Vk'L'. 1.1ilunt s '" to 8/. inI ik'tt

the dataf quil I tv (init iali zed to, 9's), andl 85 iS al spare1- dat1 aword.



11.1. MINUTE CHANNEL STRIP PROGRAM

The Minute Channel Strip Program (MINSTRIP) is used to study the con-

tents of the Raw Data File and to strip minute channel data from it to con-

struct the Stripped Minute Channel File and its directory. Items discussed

here are the buffer input algorithms, the stripped array file, and directory

structures, and the Minute Channel Strip Program capabilities.

11.1.1 BUFFER INPUT ROUTINES

The buffer input routines are routines by which the blocks of data from

the Raw Data File are read in to form the character array (KR) from which

the time and channel data is stripped.

There are two different algorithms; one for initializing the character

array at the beginning of processing or when a command is issued which

requires jumping a number of blocks, and one for continuously moving ahead

during the stripping process. These are shown in Figures II.l.A and II.l.B.

Initializing the character array, KH, is done in 6 steps as diagrammed

in Figure II.l.A. Notice that the character array contains a complete block

of data plus a portion of the next block. This overlap is so that the

character array can continuously yield data to the stripper. The raw data

blocks are read into an intermediate buffer (BUFF) using the FORTRAN BUFFER

IN statement, and BUFF is then decoded to form the character array, KR.

The technique for continuously moving ahead during normal processing

is shown in Figure II.1.B. Here also 6 steps are necessary for the ad-

vancement.

11.1.2 STRIPPED MINUTE CHANNEL DATA & FILE STRUCTURES

The stripped minute channel data is stored in a single file containing

up to 62 half-day records. Each file is for a one month period. Each half-

day record requires 12240 central memory words and thus was a good compromise
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Next raw data Next block to be
block to be read (after

read (before knit talization)
initial izati on)

RA2AA LC RA ~ DAA AWDTAu Z=

blo Ra ex lck Increimest block pointer

into buff array into buff by two (using IDULK SUBR.)

IM I clear.

SDecode Buff 5 Decode first 10( nto KH array words onto end of
KH array (cover the

K11 
last twelve character*)

Set pointer to first word
of KH array

FIGURE II.I.A. CHARACTER ARRAY INITIALIZATION

Next raw data Next block to be
block to be read read after advancing
before advancing

RAW DATA BLOCK RAW DATA

( Raad next block Incremest blocl pointer
into buff by one (using RDBLR SMR.)

Bif f -4 E E- Buff

Gjaoothiapo~rtion 0 eoefirst 10
of buff into IN w ords onto end

M Move this here of K array

1K initially hers
Move ,IM here

(equivalent of
I block)

FIGURE II.1.B. ADVANCING CHARACTER ARRAY ONE BLOCK
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between core memory storage and a reasonable time length. An additional

record contains the half-day information for each of the 62 half-day records

contained in the file and is used primarily for checking.

The time periods for the half-day records has been chosen according to

the time that tapes are ordinarily changed at the Meppen site; hence, the

first half-day starts at 10:00 and ends at 21:59; the second half of the

record starts at 22:00 and ends at 9:59 of the following day. For example,

the record, day 67, half 1, covers the period 67:10:00 to 67:21:59, and the

record day 67, half 2, covers the period 67:22:00 to 68:09:59.

To put times on a manageable basis, all times stored and used in the

programs are in terms of seconds from the beginning of the year. This con-

version is handled by the function ITIME:

ITIME(ID,IH,IM,IS)=60(60(24(ID) + Il) + IM) + IS

A similar inverse function performs the conversion back.

The data stripped from a single minute of the Raw Data File requires 17

words of the 12240 word array IDATA. The structure of these 17 words is

shown in Figure II.l.C. The first word of the 17 stores the time of the

data; the remaining 16 words contain the channel data packed two values per

word.

The location of the data in the IDATA array for a particular minute is

determined by a base subscript IBASE (in which word the time resides). IBASE

is defined as foliow :

hre t 17 +.AT 1
A i,



The location of each channel data in terms of IBASE is shown in

-he structure of a sincle data word is alsc shown in Firure II.I.C.

ach chfanrnel aata is stored in 24 bits 'E - L 4it lnex characters). How the

value an-- aiscrete are obtained from the hex characters is also snown in

The Strip7,ed 'inute Directory contains room for 5 -n-
-  rdta. ,ir-

rentlv each directory is used for only ! month's data. -or -c[-. recnr4 :s

contained: tne record number, the tape numier. day. 7ia a ~ Ke icte

:or ac~. rac ?r;l s :crtlfl. i ..dr. >.S i r:e7 -i: m . yeci r:

.is u , i or voii ie:. ?n[ ar a o- sortir. 7ne er ,!v : . _1

nur - nchrc -dal or- er so ihat a sorte i . ..

":. t- _':n : £ .e '. :e: 3 :: tb soaring ! e,'.h "



I A-

- T I

* I ,. , . h Ij,\ h 2

. I - .. - . . . . i ., .. .

c': L.d Chint l Data Ljsed Channel Data 4-Bit Ile Char.tcl (15 p v 6C Bit

Yet Word)

''It

l)!SC! ,C T - 10 KTI + KT
2  KOI NI-M. I

2IA'Y tIITIALIZED AS FOLLO2S: K

IT- 0
i T

t  9 1 i

FIGURE II.l.C. STRIPPED MINUTE CHANNEL ARRAY STRUCTURE
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11.1.3 MINUTE CHANNEL STRIP PROGRAM CAPABILITIES

The Minute Channel Strip Program allows the user to inspect the con-

tents of a Raw Data File or strip data from minute channels. With the

program one can:

*survey all or a large portion of the tape file

access a particular data time or block on the tape file

*study a small segment of the Raw Data File contents in detail

using several routines:

i) Dump a segment of the Raw Data File.

ii) Show the next several data times.

iii) Generate a summary table (profile) of a segment of the Raw

Data File contents (data tines, which channels are present,

and an indication of their values). The entries in the sum-

mary table can be one of the following: all data, every min-

ute only, every five minutes only, every 30 minutes only,

every hour only, or every 4 hours only.

strip the raw data from minute channels to create a Stripped Min-

ute Channel File for a portion or for all of a half day record.

~automatically strip a whole tape

Smerge two partial records of the same half-day

*list the directory of half day records already stripped in the

order they were input and chronologically

*get a stripped data record from the disk file and load it into core

Sinspect the contents of the stripped data record residing in core.

The program can be used interactively on a time-sharing terminal. The

command language is very simple to use so that the experimenter nay desire

*71



to use tne program himself. The command language is also flexible; one may

use statements which are ver., readahle or use short abDbreviation:s :or --n-

venience. The program can also oe executec in. batch mode so that resui.ts

maiy !)e output orn tn a linte printer.

lo use the Drogram one nust firat attach tthe iesi.rec imaw .ata .

andi the I ried Minute Channel FileI an(; - ire~tcrx' resid-nr- D, t c..

First there is a snort io,-'-n -procecure ir. wbxt:,e .se 3s.ecu iies :-ie -ur-

rent oatean" in s rea-ue.3tea to inut tne Str-:ei t37,e nl.~ fUtC

o:- ciainj Ol the ""a *Flewi~~ :x~ nrc



LI.2 LUXMETER STRIP PROGRAM

The Stripped Luxmeter File and Directory structure and l.uxmeter Strip Proerai

capabilities are presented below.

I[.2. 1. STRIPPED IUX ETER FIILE AND DIRECTORY STRUCTURE

Data for the stripped Lux-neter is stored in files whih hold on mofnth's

data. Each record in the file is intended to hold the stripped data from I

Raw Data File.

The Luxmneter instrument (which mcasures the horizontal I' and verti ,allv in-

cident illumination) is continuously rotating in a clockwise direction viewed Iro!

above, and the data to be entered into the Stripped Lu.::ter File is that when th

vertical axis is in the direction of the compass points. The averase rotation ratt

is 12 minutes per revolution of 300 ,er minute. The instrument sample time is

seconds so that the instrument rotates through 2' between each sample. The aleerithm

used in selecting the samples is as follows: the first sample between 0°-2c. 900-2 ,

and 10±20, and 270042 is taken as the north, east, south, and west sample

respectively.

To determine the required size of the Stripped Luxmeter File, we note that

at 12 minutes per revolution we should obtain 1 sample for the file every 3

minutes. Assumini- a raw data tape may be up to 4 days lone*, we need to store at

least 60/3 :, 24 x 4 = 1920 samples per file. Ftr eaich sampi , St r( ' i-

-he I lit ed: eBela ae

1. ]'Hll .l; a.el t ie ir eo nd1 :2 F ',- "he V  
, l-

1,it-i



Consequently we use an array dimensioned 4 x 2000 in the program. If the

raw data for a particular sample was an overflow, 9999 is stored as the value

for channel 24 or 25. If the raw data was not all integer digits or the leading

bit was not zero, 8888 is stored as the value for channel 24 or 25.

For each record entered into the Stripped Luxmeter File, the following en-

tries are made in the Directory:

(1) Record # (1 to 10)

(2) Raw Tape #

(3) First data time in record

(4) Last dati time in record

(5) Number of data times contained in record

(6), (7), (8) Date record was entered in file (day, month, year)

Since there may be up to 10 records per file, the directory information array

is dimensioned 8 x 10. Several months required more than 10 data tapes; two Lux-

meter Files were generated for those months.

11.2.2 LUXDMETER STRIP PROGRAM CAPABILITIES

With the Luxmeter Strip Program the user can do the following:

* strip all or a portion of the attached Raw Data File using a time

efficient algorithm (strip) or a slightly less efficient algorithm

(claw), which is more impervious to bad raw tape data, and load it

into the Stripped Luxmeter File

* list the directory or records in the Stripped Luxmeter File

* get a stripped data record from the attached Stripped Luxmeter File

* dump any portion of the record in core

Tr use the program, one must use a procedure call as described above. There

is a short log-in procedure (identical to that in the Minute Channel Stripping

Prog ram). The strip commands may then be used.
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11.3 VISLAB STRIP PROGRAM

The Vislab Strip Program strips data from the Variable Path Function Meter

(VPFM). The Stripped Vislab File structure is presented below. The Directory

structure is identical, and the user's instructions are nearly the same as the

Luxmeter Strip Program; only differences will be mentioned below.

11.3.1 STRIPPED VISLAB FILE STRUCTURE

Like the Sripped Luxmeter File, each record holds the stripped data from

1 raw data tape, and 10 records comprise a one-month file.

The VPFM instrument, unlike the Luxmeter, does not rotate at constant

rate but rather positions itself and dwells at a compass point for a short in-

terval of time. The algorithm used is to select all points which are within

2 degrees of the compass points and process them. For some periods of time

the instrument was not rotating, and for this the algorithm accepts all points

and assumes the instrument is east directed.

Data is normally recorded onto the raw Lape once per second during a 10

minute period each hour. The stripping technique stores data meeting the

direction criteria above for this 10 minute period and then is processed to

obtain first, last, max, and min values for storing in the stripped array.

Values outside the physical range of the readings are not used. Also the

filter, which is assumed not to change over a ten-minute period is also inserted

into the array.

For each 10 minute period the stripped file contains the following values:

1. Time (in seconds after the beginning of the year) of the first
data point

2. First value
for north direction (00 + 20)

3. Last v;IIue

7-5.



4. Max value
4v lfor north direction (00 ± 20)

5. Min value J
6. Number of samples used

7-11. Same as 2-6 but for east direction (900 ± 20)

12-16. Same as 2-6 but for south direction (1800 ± 20)

17-21. Same as 2-6 but for west direction (270' + 20)

22. Filter used

Assuming that a raw data tape may be up to 5 days long (this was determined

to be a better figure than the 4 day period used for the Luxmeter File), we must

store the 22 elements a total of 5 x 24 = 120 times. Hence, the stripped data

array is dimensioned 22 x 120 in the program.

The directory structure is identical to that used for the Luxmeter File.
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11.4. MINUTE CHANNEL OUTPUTS

Routines have been written to obtain graphical outputs and tables from

the Stripped Minute Channel Files. Typical samples are shown in Section I.

One can obtain:

I. time plots over any time scale (up to one month) (See Figure II.G.)

2. xy plots (up to one month) (See Figure U.H.)

3. histograms (up to one month) (See Figure II.I.)

4. two-hour stripped array profiles (See Figure ll.J.)

5. data tables for up to 7 channels over specified period of time
(See Figure II.K.)

6. daily maximum counts (See Figure II.L.)

All of the plot routines use a "plot composition algorithm". An array,

which will be the plot, is first cleared and a grid is applied. Next, each

function is applied by inserting characters at appropriate locations in the

array. Finally, the composed array is printed out.

The configuration of axes used on the plot routines is shown in

Figure I.4.A. The grid is determined by 4 numbers:

number of divisions in vertical direction (ndiv V )

number of points per division in vertical direction (npdv)

number of divisions in horizontal direction (ndiv h )

number of points per division in horizontal direction (npdh)

For the grid shown, these numbers are 8,5,5,10 respectively. The only

restrictions on the grid size is,

ndiv * npd v < bG
V

ndiv h * npd h _ 120

kh
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For time plots it is necessary to specify the number of minutes per division

in the horizontal direction. This should be selected so that each space is at least

one minute.

There are three options for scaling the variables to be placed in the grids.

Option 0 - automatic linear scaling. The bottom and top magnitudes
are selected with an automatic scaling routine.

Option 1 - linear scaling. The values of the function at the bottom
and top of the graph are specified by the user.

Option 2 - logarithmic scaling. The decipowers at the bottom and top
of the graph are ispecified by the user. (decipower is the
exponent i in 10)

Every channel to be plotted can be scaled separately. If no scaling is

specified, Option 0 is used as default.

To make the plots as clear as possible, unique characters have been as-

signed to each possible function. Different filters for the BARNES instrument

have different plot characters. These have been applied consistently whether

the plot is a time plot or histogram. For example, the 14RI Channel 2 data will

always be plotted using the character B. A list of current channel numbers

and the corresponding plot symbols used are given in Figure 11.4.B.
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LIST OF CHANNEL NUMBERS

CHANNEL NUMBER PLOT SYMBOL DESCRIPTION

0 A MRI NEPHELOMETER Channel 1

1 B MRi NEPHELOMETER Channel 2

2 C MRI NEPHELOMETER Channel 3

3 D MRI NEPHELOMETER Channel 4

4 E ELTRO TRANSMISSOMETER Output

S F NIGHT PATH Filter

6 G NIGHT PATH Output Signal

7 H NIGHT PATH Range

11 , VPFM Photo Meter

12 K VPFM Azimuth

13 L VPFM Filter Position

14 M LASER PAR

15 N LASER Power Meter

16 0 LASER Power Meter

17 P LASER Gain

21 Q BARNES IR TRANSMISSOMETER (without regard for tilter)

210 6 BARNES IR TRANSMISSOMETER with filter 0

211 7 BARNES IR TRAINSMISSONETER with filter I

212 8 BARNES IR TRANSMISSOMETER wjith filter 2

213 9 BARNES IR TtAMNiIlSSO-1TEP with iilter 3

23 R RAIN GAT'(E

24 S ILLUMINOMETE-R Ilorizontal

25 T IL.LUMINOMETER Vertical

26 U I LL1YINOMET ER Az imuth

31 V SCANNING N-I'If I. Angie

32 V., SCANNING NE1I'tI, Scale S hilt

3,3 x SCANNTN(G NEPHItl Photo Diode'

34 (b\CANNINC NIP I. >oni I

16 Z l:PPLEY PYROHE1I I OMETER li It ered Cb anno

37 * EI''L.E ' PYRtHIEII 0 1'EP, )iv ect ('hli nc I

Figure I1.4B Chatncl Numbers
and Plot Svbs
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11.5 GENERATING OPAQUE DATA FILE (ERIKFILE)

The Erik file is a monthly file containing values generated from the three

stripped files, the Stripped Minute Channel File, Luxmeter File, and Vislab File.

Three separate procedure files, ERIK, LUXERIK, and VISERIK are used to obtain

values for the Erik file from each of the three stripped files. ERIK also con-

tains several routines to output information from the Erik file.

11.5.1. ERIKFILE STRUCTURE

The Erik file is a one-month file containing 31 records, one for each day

of the month. For months containing less than 31 days, 31 records are still

used for simplicity; the extra records are merely neglected. Each daily record

contains an array dimensioned 85 X 24. There are 85 entries for each hour of

the day. There is one entry for each of the 78 data words in the standard

hourly OPAQUE data set (see Fennl), and one entry for each of the 7 different

types of optical measurements, which indicate the reliability of the data.

The entries are derived from a 10-minute period following the hour, Mean Local

Solar Time. For tapes before April 12, 1977, this 10-minute period was between

30 and 40 minutes past the hour on the data logger clock (consistent with the

local time zone). After that date the data logger clock was adjusted to Mean

Lo il Solar Time, so this 10-minute period was the first 10 minutes of the

hour. The first program was written for this latter case but corrected to ac-

cept times between 30 and 40 minutes past the hour. The program must be read-

justed for processing data collected after April 12, 1977.

The 85 entries collected each hour consist of severaL diflerent kinds

defined in the document "Meppen Measurements Input Into OI'AOUE Pata Bank",

which is reproduced in Appendix I. The 85 words for each hour was initialized

as follows:

,,AV.(;[,-!f - 7> -00J ,Il.



1. (station number) 71

2. (date) year, month, day, packed into 6 rightmost digits

3. (time) hour (0,1,2 ..... 23)

4. (duration of measurement cycle) 10

5-10 (comments and scattering-filter-humidity) 0

11-57 (measurement values) -1 x 10+30

58-77 (weather data) -1 x 10
+ 30

78-85 (data quality) appropriate number of 9's

The processing of measurement values are of several types:

1. The MRI Photopic channel, Eltro, Horizontal Luxmeter, Night Path Luminance,

and the east direction VPFM required the beginning value, end value,

max value, min value, and number of samples used in the 10 minute period.

2. The vertical Luxmeter required one value from each of the four compass

points.

3. The VPFM samples in the south, west, and north compass points were

required in addition to the 5 values above for the east direction.

4. The direct Eppley required the beginning and end value.

5. The filtered Eppley and Barnes instrument required values entered,

depending on the filter being used for the measurement.

If the values were supposed to be added to the array but were not either

because the values were not physically present, or it was not possible to interpret

the data, then the -1 x 1030 was changed to -9 x 10 so that it is possible to

distinguish between these two cases.

11.5.2. ERIK PROGRAM CAPABILITIES

The ERIK P rogrmn al lows the user to process data from the Stripped Minute

Channel File into the format necessarv for the Erik Fi le over a time pecri d

specified by a beg in and e.nd time. It also ; llows the user t(, output thc ',-

tents of the Frik File in sovr :1trms:
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1. contents summary of a given record

2. contents summary of all 31 records in the file

3. dump of all values of a given day between specified hours *
4. dump of all values starting and finishing at specified days

5. display of specified channels only between specified days

Finally it allows the user to replace one particular channel of the

attached Erik File with the corresponding channel of the attached Temporary

Erik File over a specified time range.
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Conclusions

The similarity of many of the programs described in Part I and Part II is

due to the sequential nature of the data recording format and the need for a

"iquick-edit" approach to complement the stripping and formatting of the data

base for subsequent access. The volume of data being processed requires that

pre-editing of the data is a necessary prerequisite to stripping and formatting

for it provides information on the data tape recording quality along with data

parameters that serve as processing checks and verification. In attempting data

recovery on especially "noisy" recordings, an independent means of verification

is mandatory.

The programs described in this report constitute a complete system package

to be used in the accessing, processing, reduction, and analysis of the OPAQUE

data base gernerated at the U.S.A.F. field station in Meppen, Fed. Rep, of Germany.

While some of the programs are unique to this application; i.e., the instrument

calibration package and the specific data file packing algorithm, most of the

programs can be readily adapted to other applications. All of the raw data tape

utility, editing, processing, and display programs can be readily reconfigured

to operate with different tape recording formats. The general format of the

data files can be used in the processing of data from other sources, and the

modularity of the structure allows numerable variations in the sequence of pro-

cessing steps. Additional algorithmic modules can be linked into the program

packages with the appropriate user-defined commands.

The use of procedure files to call and execute the system programs greatly

simplifies the user-system interface. From the user standpoint, the elimination

of a large number of control cards from the JOB run deck allows one to concen-

trate on the interpretation and analysis of the computer printout rather than

correct control card errors.
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Appendix I

ERIKFILE/OPAQUE DATA BANK FORMAT

Data Bank Data Logger
Word No. Data Item Measurement Channel

1 Station No. = 71

2 Date - Year, Month, Day

3 Time

4 Duration of Measurement Cycle = 10

5 Comment Numbers = 000

6 " " = 000

7 of. = 000

8 = 000

9 = 000

10 Scattering xlO0 + Filter x 10 + Humidity

11 S BEG

12 S FIN
S

13 S MAX MRI Nephelometer 2s

14 S MIN (After Mar 78
s AEG Point Visibility Meter)

15 N Number of Measure-
ments

16 E BEG

17 E FINg

18 E MAX Eltro Transmissometer 4-0

g19 E MTN

20 NV

21 EL BEG

22 E FIN

23 EI MAX Htorizontal 24

Luxmeter

24 E MAN o

25 N

26 E (North)

27 E E (East)
v
V

28 ES (South) Vertical 25
v Luxmet er (compass

29 EW (West) points from
v 26)
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Data Bank Data Logger

Word No. Data Item Measurement Channel

30 LN T BEG
P

31 LN T FIN
p

32 LNT MAX Night Path 6
P Luminance (with 5 & 7

33 LN T MIN
p

34 NV
35 F E BEG

p

36 FE FIN
p

37 FE MAX Vis Lab. 11
P Variable Path (Directions

38 FE MIN Function Meter from 12)
P

39 NV

40 FSP

41 FW

P

42 F N
P

43 E 1  = 0.945 37
0

44 E 

-

0 0-4 3

3
45 E0  = 0.87 Eppley 3- 1

Filtered

46 E 4 1.06 37 =
0

47 E 5  
= 0.75 37 1 S

0

48 E 6  = 0.55 37 f =
0

49 E 7 photopic 37 f = 7
0

50 E 8 0.3 to 3.5 36 BEG
0

51 E 9  Direct
0 Eppley

52 E 1 0  = 0.3 to 3.5 36 FIN
0
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Data Bank Data Logger
Word No. Data Item Measurement Channel

Before Days After
53 T 3-5p LEG Day 96 96-145 145

f =0 - f =

54 T1 8-12 i f 3 f = 3 f 3
Barnes

55 T3  8-13 Transmissometer f = 2 f = 2 f 2 Channel
21

56 T Open or 4 f =1 f = 0 f = 0

57 T8  3-5i FIN f =0 - f =

58 DT Contel

59 A

60 B

61 C

62 D

63 E

64 F

65 C

66 H

67 I

68 N Cloud Cover

69 dd Wind Direction at 1Om

70 ff Wind Speed at 1Om

71 d d2  Wind Direction at 2m

72 f2 f Wind Speed at 2m

73 PPP Pressure

74 TTT Temperature

75 TdTdTd  Dew Point Temp

76 rrr Rain Rate

77 E General Ground State

78 QQQQ Packed MRI Data Quality

79 QQQQ Packed Eltro Data Quality

80 QQQQQQQQ Packed Luxmeter Data Quality

81 QQQQ Packed Night Path Data Quality

82 QQQQQQQ Packed Vis Lab Data Quality

83 QQQQQQQQQQ Packed Eppley Data Quality

84 QQQQQ Packed Barnes Data Quality

85 RRR Total Rain for Past Hour

7.


